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Progress with TUTANIUM 


Giant autoclave is divided into six inner com- 
partments, each with a turbine impeller for 
agitating slurry, which contains cobalt, nickel, 
copper arsenic, iron and sulfuric acid, and iron- 
arsenic compounds. The reaction is carried out 
at pressures of 550-600 psi, at temperatures 
exceeding 400°F. The Calera Mining installa- 
tion, at Garfield, Utah, was engineered by 
Chemical Construction Corporation. 


4™ BIRTHDAY FOR 
TITANIUM TURBINE 


in corrosive slurry that quickly kills other metals 


HIS encrusted, scale-covered 
turbine impeller made from 
Mallory-Sharon titanium is a thing 
of beauty to the cost-conscious Calera 
Mining Company. It’s passing in- 
spection after four years service in 
as corrosive an environment as you 
are likely to meet. 


Calera oxidizes and leaches cobalt- 
arsenic-sulfide concentrates in a giant 
high-pressure, high-temperature 
autoclave. The autoclave, or pres- 
sure vessel itself is lined with acid 
resisting brick. Buc the turbines, pip- 
ing, thermowells, and flange linings 
must be metal. 


The piping, fabricated from 
Mallory-Sharon titanium, has seen 
continuous service—where alloy 
steels and nickel alloys failed in a 
matter of hours. Even on the hefty 
turbines, the longest service obtained 
was a few weeks—before titanium 
was fully specified for all turbine 
parts including fasteners. With flange 
linings and other parts the story is 


the same— titanium is the only choice 
from an economic standpoint. 
Have you a corrosion headache 
that titanium can turn into a success 
story? We can help you evaluate 
this remarkable metal in your plant, 
supply engineering assistance, and 
deliver your sample or prototype 
requirements from stock. Call or 
write now for complete information. 


MALLORY Th SHARON 


MALLORY-SHARON TITANIUM CORPORATION: NILES.OHIO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 
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Annual International Review of Metallurgy 

Oxygen Rejuvenates the Converter Process, by E. C. Wright ; 

The Linz-Donawitz (L-D) process of blowing impurities out of pig iron with a stream 
of pure oxygen striking the top of the bath is now operating in Hamilton (Ont.) and 
Detroit D10a; ST)* 

The French Aluminum Industry, by Georges A. Baudart 
The lead taken by France's pioneering scientists in aluminum technology has been 
maintained by their successors. Recent changes in cell design and operation have de- 
creased power requirements by 27%, and man-hours by two thirds. (A4p, C23, F23, Al) 

Nuclear Power in Europe, by Andrew W. Kramer 
Limited conventional fuel and energy resources of Europe mean that nuclear power 
there is much more necessary than in the United States. Great Britain is Fewer 
launched on an ambitious program and the formation of the European Atomic Energy 
Community by six of the central European nations will hasten nuclear power develop- 
ment on the continent. (All, W1lp, 16-62) 

Continuous Casting of Gray Iron, by Adalbert Wittmoser 
Rounds, and especially tubes, of grav iron are now cast in a collar mold and slowly 
withdrawn downward in tempo with the pouring rate. Gas and water pipe in sizes 
up to 3 ft. diameter and 33 ft. long, as well as large cylinder liners, are now being 
made in quantity in the West Germany foundry D9q; Cl-n) 

Review of Die-Casting Practices Abroad, by Donald L. Colwell. 
Aluminum die castings are made in proportionately higher tonnage than zinc; in both 
kinds the chemical specifications are tighter than in America. Aluminum castings 
with silicon-free surfaces, capable of anodizing and coloring, are sought on both sides 
of the ocean E13; Al; Zn 

Some Advances in Tinplate Technology, by W. E. Hoare 
Tighter thickness tolerances, annealing for both stiffness and ductility, improved tinning 
machinery (both electrolytic and “roller coating”), electronic control of high-speed 
lines, new devices for rapid estimation of corrosion resistance. (L17, L16, F23; ST, Sn) 

Recent European Advances in Optical Metallography, by Roland Mitsche 
Modern microscopes are designed to avoid fatigue of the operator, with automatic 
timing, continuous focusing, and multiple light sources. Attachments exist for hardness 


tests and visual observations. in vacuum or controlled atmospheres, at temperatures 
from 325 to + 2700" F. M20. M21. M23, 1-53) 


Table of Contents Continued on Page 3 


Meta: Procress is published monthly by the Requests for change in address should include old 
AMERICAN os FoR METALS. Publication office, address of the subscriber; missing numbers due to 
Mt. Morris, Ill. Editorial, executive and advertising “change of address” cannot be replaced. Claims for 
offices, 7301 Euclid Ave., Cleveland 3, Ohio. Sub- nondelivery must be made within 60 days of issue. 

scription $7.50 a year in U.S. No claims allowed for over- 
and Canada; foreign $10.50. nr 4 seas subscribers. Entered as READERSHIP 
Single copies $1.50; special ey second-class matter at the Post 
issues $3.00 .. . The A.S.M. is < Office in Mt. Morris, Ill. Copy- RESEARCH 
oue™ not responsible for statements right, 1958 by the AMERICAN Vv 
or opinions in this publication. Society ror Meras. 


*The coding symbols refer to the ASM-SLA Metallurgical Literature Classification, 
International (Second) Edition, 1957 


Bg. 
— 

9 
g. 


Thermalloy” Heat-Resistant Trays 
Cut Costs for USL Industries 


At SKF Industries in Philadelphia, steel forgings are 
annealed in a car-type furnace at temperatures between 
1450 and 1650 degrees F. Steel car rails were used to 
support the forgings in the furnace. But these warped and 
scaled after short service and became useless. 

At the same time, SKF tried the specially designed trays 
of Thermalloy “30” shown above. These trays have given 
six times the service life obtained from the rails—and are 
still in use, with many more months of service left. In a 
cost comparison with the steel rails, SKF found that the 


Thermalloy trays were less expensive, considering only 
their service life to date. 

Thermalloy heat-resistant alloys and Electro- Alloys’ 
design know-how are providing longer service life in scores 
of heat-treat applications and are saving money for users. 

Whatever your heat-treat problem, it pays to contact 
Electro-Alloys. For further technical information on 
Thermalloy trays and fixtures, call your nearby 
Electro-Alloys representative or write for Bulletin T-227. 
Electro-Alloys Division, 9031 Taylor St.. Elyria. Ohio. 


*Reg 1 S Pet. OF 


ELECTRO-ALLOYS DIVISION Elyria, Ohio 
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Metal Progress 


Progress of Metallurgy in Europe, by Hubert Sutton 
Metallurgical education in England is steadily expanding, although free and rapid 
interchange of information leaves something to be desired. Pressing problems in 
Europe as in America have to do with brittle behavior of metals, resistance to hot 
corrosive surroundings, and damage by thermal or stress cycling. (A9, A3) 


Report on Powder Metallurgy in the U.S.S.R., by Henry H. Hausner 
“Self criticism”, Russian style, of the knowledge and practice of powder metallurgy as of 
1953, calls attention to deficiencies in meeting the aims of the last five-year plan. 
Indications in subsequent literature show that many of these deficiencies are being 
rapidly corrected. (H general) 


Iron and Steel Needs of Argentina, by Juan B. DeNardo 
In the late 1920’s, Argentina produced only 10% of its needed iron and steel. 
makes about 30%. Future deficits will be reduced when the San Nicolas Steel Mill 
starts production. Annual needs for 1,200,000 metric tons are predicted during the 
1960 de ade. (A4p, D general; ST) 


Ferromanganese From Lean Ore, by B. R. Nijhawan 
India has exported about 1,000,000 tons of hand-picked high-grade manganese ore 
annually, but its large resources in low-grade ore could, when concentrated and 
smelted, be sold as standard ferromanganese and the value doubled. Numerous 
projects of this sort are in pilot plant or small production. (B14, C21, 2-60; Fe, Mn, 
AD-n) 


Book Review 

Order-Disorder Science Simplified, Reviewed by J. B. Newkirk. 
E. W. Elcock’s “Order-Disorder Phenomena” is a general treatment omitting the com- 
plex mathematical manipulations, so that it makes rapid and pleasant reading. 


Atomic Age 
The Windscale Incident, by Tom Bishop 
An accident in a British plutonium-producing pile scattered some radioactive material 


about the countryside, but the investigating committee concluded that no-one received 
a dangerous dose. 


Data Sheet 


Hardenability Bands for Steels 4720-H to T 50 B 60-H 
Revised curves issued by American Iron and Steel Institute, March 1957. 


Digests of Important Articles 

Electric Spark Machining 

Joints and Piping for 5600-Psi. Steam 

Th-Zr and Th-Hf Phase Diagrams 

Rotary Oxvgen Steelmaking 

Creep Properties of 18-8 Stainless Steel 

Electric Smelting of Ores 

Tramp Elements 

Gas Turbine Research in Australia 

Oxidation of 18-8 Steel at Forging Temperature 
Effect of Surface Roughness on Fatigue Strength 
Forming and Joining Columbium 

Nickel Plating of Jet Engine Parts 

Coatings for Welding Electrodes 

Movies Record Metal Fatigue 

Hydrogen Embrittlement by Furnace Atmosphere 
Permanent Mold Castings 


Departments 
As I Was Saying. by Bill Eisenman 
Application and Equipment: 
New Products 
New Literature 
Personals 
Notes About Authors 
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AMMONIA 


ws AND HERE'S THE PARTNER I SPOKE ) HH 
OF ... BARRETT BRAND CYLINDER 


..-I ALWAYS THOUGHT YOU WERE SOLE 
OWNER OF YOUR DISTRIBUTING 
BUSINESS, ED. 


WHAT'S SO SPECIAL 
ABOUT IT? 


COLORADO 
Denver: Mine & Smelter 
Supply Co. 3800 Race St 
P. O. Box 9041 


CONNECTICUT 
W. Hartford: The Christian 
Peterser ~ te 
26 Brook St., P. O. Box 247 
FLORIDA 
Jacksonville: D. W. Andersor 
615 E St 
346 
umbia Chemical & 
7430 
th P. O. Box 9 
Tampa: Food Equipment & 
Supply Co., 1800 2nd Ave 
P. O. Box 422 
GEORGIA 
The Anderson Chemi 
o., 1 1620 Waterville 
P. O. Box 1424 
ILLINOIS 
Centralia: Ken 
neering Lahe« 
Pearcy & Broadway 
Chicago: Westland Engineer 
ing Supply Co 
53 


Jackson Blvd 


INDIANA 
South Bend: Mid-Continent 
Chemicals. Ine 
7 So. Main St 


Burlington: McKesson & 
Robbins, Inc., West Central 
District Of. 100 N. 4th St 
P.O. Box 591 

Cedar Rapids: MeKesson & 
Robbins, Inc. Cedar Rapids 
Div., 900 2nd St., S.E. 


"IT'S THE PURITY, TOM. AT THE NITROGEN 
DIVISION PLANT THEY TEST EACH CYLINDER 
FOR PURITY, AND EACH VALVE FOR TROUBLE- 
FREE OPERATION.’ 


Order from your local BARR 


MINNESOTA 
St. Paul 
2305 H 


Lyon Chemicals, Ine 
amyxien Ave 


KANSAS 
Wichita: Reid Supply 


... AND I'VE BUILT TT INTO A NICE BUSINESS 


YOU SEE, I'M A LOCAL DISTRIBUTOR AND SO Im 


ABLE TO OFFER MY CUSTOMERS DEPENDABLE 
DELIVERY AND PERSONAL SERVICE... 


SO YOU SEE, TOM ---I SUPPLY THE 
SERVICE ... BARRETT AMMONIA 
SUPPLIED THE PURITY. 
TOGETHER WE'RE ABLE 


ET T° Brand Ammonia Distributor 


PENNSYLVANIA 
Altoona: Wester 
(Net ‘ I 412 
th Ave Rox 76 
Avora: Lanes Chemical Works, 

Box 7 


1100 N 


LOUISIANA 
New Orleans 
Son. 649 Sout 
hompson - Hayward 
Chemical Co 
MAINE 
Portland: Acme Engineering 
46 Market St 
MARYLAND 
Baltimore: Leidy Chemicals 
Corp., 920 5. Eutaw St 


MASSACHUSETTS 
Attleboro: Reynolds & Mark 
88 Union St 
The Chemical 
4 Walthan 
West Springfic 


MICHIGAN 
Detroit: Eaton Chemical 
Dyestuf? Co. falo: Commerical 
1490 Franklin icals, In 211 H 


Dept. CA-5-16-4 


Beech NEBRASKA NORTH CAROLINA 
Omaha: McKessor bir Charlot 
I 


smerican Cyanar 
Wilkineor 


(o.. Trar 

VIRGINIA 
Richmond: Phipr 

WEST VIRGINIA 
Charleston: B. Pre 


Wisconsin 
Wiseonsir 
Refrigeration Supply Co 
1018 Velp Ave 
jisa: Vaughn Chemical Co Milwaukee: Benio Chemicals 
1102 EL. 3rd St. 89th St 


fineeTing & 
10th St 


First in Ammonia Since 1890 


HOPEWELL, VA.*IRONTON, OHIO « ORANGE, TEX. « OMAHA. NEB. 


40 Rector Street, New York 6, N. Y. 
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} | \ 
WAS 
Le Ottumwa: J. W. Edgeriy & East raruse Gleasor 
Co., 120 W. Main St Materials & Equ 
Sioux City: MeKessgn & Ir Hea 
Robbins, Sioux City Kew Youk: Kitrecen Div 
ts bner sod : K noch 
2nd 507-517 N. Montgall Ave 108 RHODE ISLAND 
| St. Loui Nitrogen D New York: E. M. Sergeant Pr T Be 
i sap KENTUCKY Allied Chemical & Dye Pulp & Chemical ¢ {2 Gano St 
Henderson: P. B. & S. Chem! Corp. 4528 South Broadway st 
ig cal Co., MT. Adams St Louis: MeKenen & 
28 Franklin St Lar treth Bidg st. P Box TEXAS 
St. Louis: G. Robins & Co Roct ester: Wr B. T« T Supply 
= Big Spring. Texa 
Dallas: Chas H. Platter & ¢ 
Texas Bank Bids 
mid 
P.O. Bex 
a El Paw: Georce T 
. } = Cha Soap & I l l N 
Chemical ¢ 
P.O. Box 11264 Suse 
NEW JERSEY Leathe 
is Edgewater: Nitrogen Div Been Beckers 
Allied Chemical & Dye 
Paterson: Lotte Chemical Cort sir 
109 Sth Ave M5 E. ird. 1 
Paterson: Seaboard Industrie 
195 Keen St Chemical ¢ 
Paterson: Wollen Chemical & Spring Grove Ave 13 
Supply 126 6th Ave Tole On Inland Chemical 
‘ Circuit P. O. Rox 1659 & Solvent Cor; WISCONSIN 
Ave. P. O. Box 173 1 Dorr St ‘ ttage Gr N Centra 
IOWA Worcester: Brewer & Inc NEW YORK € 
Ind. Chem. Div., OKLAHOMA 
43 Arctic Alba Albany Laboratories, 
ed St 
ts Corp 
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A Happy New Year to Yours 
and to You and I do mean Yours 
and You. May all the good things 
that could happen to anyone be vour 
lot. You are deserving of the best. 


1958 should be another splendid 
year for your A.S.M. because it is 
headed in the on-and-up direction. 
It will continue to function in all its 
past channels and will seek new paths 
for greater service to the members 
and the world of wonderful metals. 
I would love to share with you the 
enthusiastic letters now reaching 
headquarters from the Overseas 
Conferees stating how much the 
Congress and the A.S.M.’s American 
Conferees did to make their visit to 

America a memorable occasion. The highlights of these letters will 
appear on this page at a later date — but for now I'll acknowledge the 
letters in your behalf and tell our friends again the pleasure all ASMers 
enjoved in having them as our guests. 


While the highlight of 1957 was the 2nd W.M.C., the highlight of 
1958 will probably be the ground-breaking ceremony for the first building 
of the A.S.M. of Tomorrow. That historical event will be in early April, 
and President Mac Young will have a chance to show his ability as an 
engineer by driving a Big Cat. While a shovel may be used to square 
the corners of a round building, the Cat will serve well in this instance 
to indicate the size of the undertaking that has been inaugurated in 
behalf of the world’s basic industry. And these last few words bring to 
mind a statement made by the chairman of one of the world’s largest 
steel corporations: “The extensive dissemination of important informa- 
tion by the A.S.M. makes that society one of the metals industry's most 
important assets.” 


That statement is a remarkable tribute to the A.S.M. and it is with a 
feeling of pride that all ASMers will realize that while serving the mem- 
bers we also serve industry. Just one example: The A.S.M. collects, 
edits, produces and distributes annually over one hundred million pages 
of engineering information on the subject of metals. 


“Now, Bill, come down off your high horse; you're feeling your (wild 
oats,” I can hear you say, and perhaps I am unduly elated over the 
extremely complimentary statements made about the A.S.M. and its 
world-wide recognition. But my pride and happiness are not for me 
they are for you, the members of the A.S.M.., for it is your es ms 
and cooperation that have made all the past accom lishments possil 
And it will be vour efforts and contributions that ‘vill rocket the A> = 
into an educational orbit so that its future will be a shining examp'= cor 
all to see. 


To you, Mr. ASMer, should go the praise and glory. 


Cordially yours, 


W. H. Etsenman, Secretary 
AMERICAN SocteETY FoR METALS 
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Stee! City versctile Brinell Hordmess Tester checks 
hordness of cutomotive cronkshafts. One fixture 
odjustable for four diferent sizes of shoft. Fixture 
eosdy removable to provide standard tester with 
12° « 18" opening . . . lorge table for 
multitude of testing. 


Stee! City Guided Bend Testing Mochire mokes 
qvolficction tests on butt-welded specimens in 
occordene with AWS ond ASME stondords. 
Eaclusiwe design provides cutomotic ejection of 
tested port. Unskilled operctor motes perfect test. 


Stee! Cay Tensile Tester hond opercted) 
determmes strength of graphite somples. Self- 
comomed unt temie testing operction. 
eleases more expenwve equipment for offer work 
Adoptable for powdered metal. other specimens 


Whatever your testing problem 


Steel City moy olready have a practical 


Tromsverse Hydrostatn 


Write today for FREE 


8811 Lyndon Avenve, Detroit 38, Michigan 


will any of these 
tests help you? 
Ae / wae saying... 
is | 
| | | 
OF 
| more 
| like 
OF 
different 
entirely? 
Srmefl Herdaess Ductity Tense 
Compression 
instruments 
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our research is your reward 


400 CRAFTSMAN SOCKET WRENCHES 


Selas-brazed and 
hardened per hour 


@ Fast. sure. low cost Selas brazing 

permits joining simplified socker 
forging and turned shank in lieu of a more 
complex one-piece forging. Preplaced. pre- 
formed filler ring produces optimum fillet. 
full strength in every joint 


Space-saving automatic Selas ma- 
chine does the brazing: simplicity of a 
operation permits use of unskilled labor 
Additional savings result from use of accu- 
rately patterned brazing heat to harden the 
AISI 4041 steel wrench socket. Fuel cost 
only 2¥2c per hr 


This high quality CRAFTSMAN nut ¥ 
driver ts sold by Sears for approxi- 
mately 79c (set of 7 is about $4.98. vary- 
ing by region). Selas automatic brazing 
maintains quality while achieving the re- 
quired production economy. 


High brazing skills are built into this automatic Selas machine 
through controlled combustion and accurate flame geometry. 
Specially-designed fixtures adapt to three shank diameters and 
nine socket sizes. The result is high volume, dependable braz- 
ing at lowest cost. 


Whatever your brazing needs, Selas will design, engineer 
and build fully-automatic or semi-automatic equipment 
for you .. . after simulating your production conditions, 
using your workpieces, in our laboratory. You get 
speed, versatility, reproducible uniformity. High labor 
skills are not required because Selas builds the skills 
into your machine. And, since Selas designs, con- 
structs, starts-up and services each machine, prob- 
lems usually associated with divided responsibility 
are eliminated. 


SE LAS and Aluid Processing Engincces 


CORPORATION OF AMERICA 
DRESHER, PENNSYLVANIA 
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DEVELOPMENT DESIGN CONSTRUCTION 


Send for Bulle- 
tin No. 31 “Pro- 
duction Brazing 
and Soldering” 
and reprints 
“Gas-Fired .Ma- 
chine Brazing’ 
and Mechani- 
cal Heating Puts 
Brazing on the 
Production 
Line.” 


METAL PROGRESS 


Pies 
7 
Lips 
~ = 
2 
1 
iy 
nie 


for 


A furnace-within-a-furnace makes this Surface 
cycle annealer one of the most versatile heat treat units 
in the country. It anneals, cycle anneals, and normalizes 
gear forgings of different size, shape, and alloy at the 
net rate of 864,000 Ibs. per month or better. 

Such exceptional versatility is achieved by a superfast 
cooling zone. Really a full convection furnace within a 
direct-fired furnace, this zone is isolated by refractory 
doors. It can be used or by-passed, depending on which 
of many cycles the customer wants. As a result, the 
customer can heat treat as many as !3 different alloys 
in this one furnace. 

Adding to the flexibility of the furnace is a modular 
tray design. Each module is an 18x20-inch chrome alloy 
casting. Modules can be combined to hold any size of 
work up to 800 pounds. They are also used to carry 
work outside the furnace. 

This furnace-within-a-furnace is another proof that 
Surface engineers are old hands at creating new ideas 
in heat treating. 

Write for Bulletin SC-146 on cycle annealing. 

Surface Combustion Corporation, 2377 Dorr St., 
Toledo 1, Ohio. In Canada: Surface Industrial Furnaces, 
Lid., Toronto, Ontario. 
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Superfast cooling 


cycle annealing 


wherever heat is used ian industry 
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At W-K-M Division of A-C-F Industries, Inc., Houston, Texas, 
Gulfcut Heavy Duty Soluble Oil has been used extensively on 
turret lathes for threading, boring, facing, turning, and groov- 
ing operations. This Gulf customer says: “‘Gulfcut Heavy Duty 
Soluble Oil gives us long tool life and excellent finishes."’ 


Erich Brenner, Foreman at W-K-M, informs Jeff Bolling, Gulf > 
Sales Engineer, about the excellent results obtained with 
Gulfcut Heavy Duty Soluble Oil. 
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Gulfcut Heavy Duty 
Soluble Oil 


Now you can make heavier cuts... at higher speeds... with longer 
tool life...even in turning such alloys as chrome-nickel steels! 


Here’s a completely new emulsifying oil—de- 
veloped over the past 6 years in Gulf’s research 
laboratories! Gulfcut Heavy Duty Solubie Oil 
performs efficiently even on low machinability 
metals. It has a record of proven performance on 
tough jobs where most soluble cutting oils have 
trouble meeting requirements. 

Gulfcut Heavy Duty Soluble Oil is economical, 
too: an average mixture of | part to 25 parts of 
water gives high cooling efficiency, and superior 
lubrication. In many field tests, it has performed 
very well even in mixtures of 1-to-150! 


Will not separate or gum! 


This shop-proved new soluble cutting oil won't 
separate or gum in wheels, slides, ways or other 


machine parts. It contains a potent rust inhibitor 
which provides greater protection against rust 
and corrosion. Has excellent emulsion stability, 
even in hardest water. Has high surface-wetting 
properties for more effective cooling. Contains 
powerful anti-foaming and anti-welding agents. 
Also contains an effective germicide to help elimi- 
nate rancidity and odor. 

Is your production hampered by your present 
soluble oil? When turning metals of low machin- 
ability, are you forced to take light cuts, at slower 
speeds and feeds? To improve production, get 
better surface finishes, longer tool life, lower over- 
all operating costs—try new Gulfcut Heavy Duty 
Soluble Oil. Call the Gulf Engineer, at your near- 
est Gulf office—or write for illustrated booklet. 


GULF OIL CORPORATION 
Dept. DM, Gulf Building 
Pittsburgh 30, Pa. 


THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 
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converter powered furnaces mean flexible melting 


For Precision Casting 


Converter powered Ajax-Northrup furnaces have been the birthplace for just about 
every important alloy discovered in the last quarter-century. But the same economy and 
flexibility that make them a laboratory necessity make them just as important to 

industry. In fact, many of today’s best known precision casting companies were started 
with a single Ajax-Northrup high frequency furnace powered by a spark gap converter. 


One of the most successful, Precision Metalsmiths, Inc., Cleveland, Ohio, still 
finds converter powered furnaces ideal for all melting. Because heating must be fast, 
and the resultant alloys must be pure, high frequency induction heat is the 

only answer. And the large variety of alloys to be melted—some 92 different ferrous and 
non-ferrous alloys—makes converter operation highly desirable. The company’s four 
furnaces could be powered by a single motor-generator set. But powering each 

furnace with an individual spark gap converter achieves maximum efficiency and 
versatility at minimum cost. 


Precision Metalsmiths’ need for flexibility is not altogether typical. But it does serve to 
underscore the undeniable advantages of converter powered Ajax-Northrup furnaces for 
precision castings. Additional details on how converter powered high frequency 
induction furnaces could improve your operation, are available from 

Ajax Electrothermic Corp., Trenton 5, New Jersey. Request Bulletins 14-E and 27-B. 


Associated Companies: Ajax Electric Company — Ajox Engineering Corporation 


SINCE 1916 


INDUCTION HEATING-MELTING 
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How to squeeze more production from 
your automatie forging equipment 
.-- at no extra cost 


ff. forging machines are no 
better than the uniformity of the steel 
you process. When structural or chemical 
changes occur in the steel you're using you 
have to interrupt operations to adjust your 
equipment. And you lose the continuous 
production you paid for! 


You can avoid these interruptions by using 
uniform steel. Timken" electric furnace 
fine alloy steel, for instance. It’s uniform 
from bar to bar, heat to heat, order to 
order. 


We take many extra quality-control steps 
to make sure it’s uniform—many of them 
were American steel industry “firsts’’. For 


example, our magnetic stirrer for molten 
steel assures equal distribution of alloys, 
uniform temperature and working of the 
slag. A direct-reading spectrometer insures 
exactly correct composition to the very 
moment a heat is tapped. And individual 
order-handling assures uniformity that 
meets your own end-use requirements. 


You'll squeeze the most production from 
your automatic forging equipment, at no 
extra cost, by specifying Timken fine alloy 
steel. You'll get uniform steel and faster, 
continuous production. The Timken Roller 
Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: ““TIMROSCO”,. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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DUPLEX 
AJAXOMATIC 


12 


AJAXOMATICS 


bring automation to die casting 


The Duplex AJAXOMATIC melts aluminum pig and gotes right 
at the die casting machine. By pushing a button the operator 
initiates the complete casting cycle: the die closes and the Duplex 
AJAXOMATIC pours the exact required amount of molten metal 
directly into the cold chamber. The operator just removes the 
finished casting at the end of the cycle. 


Automation, however, is only part of the AJAXOMATIC story. 
The Duplex AJAXOMATIC also gives assurance of consistent 
quality. The quality of a finished casting begins with the proper 
melting of the metal. 60 cycle induction with its two basic 
features of internal heating and electromagnetic stirring is used 
exclusively in the Duplex AJAXOMATIC. Here are the unique 
characteristics of the Duplex AJAXOMATIC: 


Precision temperature control No supply ladle system or hand 
— at low temperature ladles 
Alloy uniformity 
— no segregation 
No gas porosity Comfortable working conditions 


Precise weight of automatic pour 


Low metal loss Low maintenance 


The standard Duplex AJAXOMATIC is rated 120 kw to produce 
500 Ibs per hour of castings ranging from ‘2 Ib to 30 Ibs. Other 
AJAXOMATICS are available to suit a wide range of production 
requirements, including units supplied from central melting sys- 
tems. May we have an opportunity to study your requirements? 


60 CYCLE INDUCTION MELTING 


ENGINEERING CORPORATION 
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TRENTON 7, NEW JERSEY 

Associated Companies: Ajax Electrothermic Corporation Ajax Electric Company 
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SERIES 58 


SERIES 56 SERIES 59 


SERIES 53 


MAGNI-CHANGER 


Desired magnifications simply 
“dicled-in” by rotation of 
colibroted cylinder 


GET THE WHOLE AO CYCLOPTIC STORY... REQUEST LITERATURE TODAY. 
HARSHAWV SCIENTIFIC 


Division of the Horshaw Chemical Co. + Cleveland 6, Ohio 
Sales Branches and Warehouses 


Cleveland 6, Ohie Detroit 22, Mich. Les Angeles 22, Calif. 
1945 East 97th St. 9240 Hubbell Ave. 3237 S. Garfield Ave. 
Cincinnati 13, Ohie Houston 11, Texas Philadelphia 48, Pa. 
6265 Wiehe Rood 6622 Supply Row Jackson & Swanson Sts. 
Soles Offices: Buffclco 2,N.Y. * Pittsburgh 22, Pca. * Ockland 11, Collf. 
Baton Rowge, lc. * Hastings-On-Hud N.Y. 
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Operator places oval carbon-steel tubes 


Pre-formed ring of EASY-FLO 35 is 
in slots and presses them into headers. 


Completed radiator attached to placed in joint area. 


transformer. 


Holders position assembly in induction 
rig, induction coil is lowered, heat ap- 
plied for 90 seconds; afterward joints 
are sandblasted to remove flux which 
could contaminate transformer oi! 


How EASyY-FLoO Brazing Helps Shaw-Perkins 
Simplify Techniques, Cut Production Costs 


Changing to silver brazing with EASY-FLO 35 brought 


about: rework is almost nil (arc-welded joints had 
many benefits to Shaw-Perkins Manufacturing Com- 


often failed to pass inspection), production space 


pany, manufacturer of radiators for liquid-cooled 
transformers. The radiators are made up of banks of 
steel tubes assembled to inlet and outlet headers. Hot 
oil from the transformer enters at the top of the 


has been reduced (two silver brazers now do the work 
of six arc welders in a simplified assembly pattern), 
lower silver-brazing temperature minimizes possi- 
bility of unit failure in service due to metal fatigue. 


radiator and flows downward, returning to the trans- 
former at a lower temperature. 


Radiators look better, have smcother fillets. 


Similar benefits might well accrue to your product 
or production methods through the use of Handy & 
Harman silver alloy brazing. Get in touch with 
Handy & Harman on any phase of silver brazing. 
We will work with you in every way to determine the 
advantages silver brazing can achieve for you. 


Before Handy & Harman silver alloy brazing entered 
the production picture, the tubes were arc-welded 
and gas-welded to the headers. Now, rings of Easy- 
FLO 35 are preplaced and induction-brazed with re- 
sults that any manufacturer would be happy to talk 


FIRST, BULLETIN 20 | 
This informative booklet will 
get you off to a good start on 
the values, techniques and 
economies of low-temperature 
silver brazing. A copy awaits 
your request. 


HANDY & HARMAN 


General Offices: 82 Fulton $t., New York 38,M.¥. 
DISTRIBUTORS IM PRINCIPAL CITIES 
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The quantity and quality of small parts can 
be increased by controlled atmosphere heat- 
ing and quenching in this new Surface® 
Snap Hearth Furnace. Production rates up 
to 500 Ibs/hr are attained in many plants. 
This is the first suspended hearth furnace 
to use suction type radiant tube firing, which 
eliminates 2 muffle and its extensive replace- 
ment problems. Another important feature 
is the hearth, which snaps to move the parts 
a short distance at regulated intervals. 
Combined with Surface atmosphere gen- 
erating equipment, the Snap Hearth Fur- 
nace is especially efficient for clean harden- 
ing, dry cyaniding, carbon restoration. 
Write for Bulletin SC-173. 
Surface Combustion Corp., 2377 Dorr 
St., Toledo 1, Ohio. In Canada: Surface 
Industrial Furnaces, Ltd., Toronto, Ontario. 
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This modern boat trailer uses Youngstown Pipe 
for strong all-welded steel construction of its boat 
cradle and main trailer chassis. 


YOUNGSTOWN CONTINUOUS WELD PIPE 


Next time you need 
pipe—for any purpose 
— specify Youngstown 
and secure these 7 
Points of uniform 
goodness 


uniform ductility 
uniform lengths 
uniform threading 
uniform weldability 
uniform wall thick- 
ness and size 
uniform strength and 
toughness 
uniform roundness 
and straightness 
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. .. provides extra-strength chassis for 
“Texan” boat trailers 


Here’s an unusual application for steel pipe. “Texan” Boat 
Trailers, produced by the Cunningham Trailer Works of Lub- 
bock, Texas, are fabricated from Youngstown Pipe to provide 
users maximum cargo protection as well as greatest ease during 
loading, unloading and while making the haul. 

In line with Cunningham's policy of using only the highest 
quality raw materials, they wisely specify Youngstown Con- 
tinuous Weld Pipe for fabrication of both the boat cradle and 
main trailer chassis. This gives Texan boat trailers a sturdy 
welded steel construction able to withstand the most rugged 
use—on or off the highway. Why not use Youngstown Pipe 
structurally to build strength and quality into your products? 

Your local Youngstown Distributor is the man to call when 
you want quality pipe—day or night. He has a complete stock 
and his on-the-spot fast delivery will help keep your operations 
humming along at top speed. Why not call him today? 


ATI 

THE YOUNGSTOWN SHEET AND TUBE COMPANY 

YOUNGSTOWN Manufacturers of Carbon, Alloy and Yoloy Steel 
General Offices - Youngstown 1, Ohio 

District Sales Offices in Principal Cities 
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iook into this 


lf it were possible to cut away a portion of an 
operating furnace, the Ipsen T-4-600 Automatic Heat 
Treating Unit would appear as shown above. In this 
unit, 100% forced convection heating is effected by 
continuously recirculating large quantities of atmos- 
phere—at 40 ft. per second—over the Ipsen heating 
tubes. 

These heating tubes are manufactured of an alloyed 
ceramic material that easily withstands continuous 
furnace usage to 2000° F.—tube temperatures to 
2700° F. 

Ipsen tubes were initially designed for gas-fired 
heat—however specially designed electric heating 


elements may be easily inserted into the tubes to 
permit electric heating, without contamination from 
carburizing or carbo-nitriding gas. 

With a silicone ''O"' ring at the bottom end, and a 
flexible bellows at the top, each tube is perfectly 
sealed under continuous compression, regardless of 
expansion or contraction. 

A recently developed burner gives unusually quiet 
operation—and 100% complete combustion within 
the tube. 

Based on normal operating conditions, the latest 
development in the ceramic tube material permits a 


manufacturer's guarantee of one year. 


turn to next page for information on the new Ipsen Flame-Busters 


HEAT TREATING UNITS 


| 


Ipsen Flame-Busters 


alloyed ceramic 


The new Ipsen Flame-Busters are alloyed ceramic links, 


suspended chain-like inside each gas-fired heating tube 
to interrupt the flame path. They re made of a newly 
developed alloyed ceramic material which withstands 


direct flame impingement at temperatures up to 3000°F. 


Here's what happens: Gases in excess of 2500°F. from 
the burner at the bottom of the tube pass upward until 
checked by a suspended series of ceramic Flame-Busters 


that effectively swirl the high velocity gases. 


Thus each alloyed ceramic heating tube disperses 
heat by conduction and radiation from the superheated 
Flame-Busters. Heat is dispersed over a greater length 
within the tube. Localized overheating of the tube 


is impossible. 


“For electric operation, lift the Flame- 
Buster assembly from the ceramic tube, 
and replace it with ao resistance type 
element. Changeover can be made 
quickly .. . and the elements are com- 
pletely protected from the furnace 


atmospheres. 


z sen IPSEN INDUSTRIES, INC. - 723 S. MAIN STREET» ROCKFORD, ILLINOIS 


HEAT TREATING UNITS 
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presenting 
..-for use with Ipsen 
4 
Busters suspended in an alloyed mic 
heating tube. Flame-Busters interrupt flame path, 
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En our 50 years of manufacturing disper- 
sions of colloidal graphite, we've seen the unique 
anti-friction properties of this basic material make 
lubricating problems disappear as if by “black 
magic”. As an additive to lubricating oils and greases, 
as a parting agent in many kinds of casting and as a 
dry-film lubricant in diverse fields of metal working 
... in application after application . . . it has proved 
literally more valuable than gold. 


Dr. Edward Goodrich Acheson's invention of col- 
loidal graphite over 50 years ago has been followed 
by a constantly expanding program of fundamental 
research and product development. Today, with 
over 50 different dispersions already in use, three 
laboratory groups at Acheson are pressing toward 
perfection of whole new families of dispersions and 
their applications. 


Offices in: 
Boston e Chicago e 
New York e 


Cleveland 
Philadetphia e 
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Dayton e 
Pittsburgh e 


BLACK MAGIC 


The custom dispersing of solids requires specialized 
facilities and production techniques. Why not take 
advantage of Acheson's 50 years of leadership in 
this field? 


You will be interested in the number of different dis- 
persed solids, in addition to graphite, that are being 
used successfully today in industry. Our Products 
List gives you, in quick-reading chart form, a résumé 
of Acheson ‘dag’® brand dispersions and their 
typical applications. Send for your copy. Address 
Department MP-18. 


ACHESON Company 


PORT HURON, MICHIGAN 
A division of Acheson industries, inc. 


Also Acheson Industries (Europe) Ltd. and affiliates, London, England 


Detroit e LosAngeles e« 
Rochester St.Louis e 


Milwaukee 
Toronto 
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Donald O.Buker, Assistant Project Engineer, 
checks on an experimental melt in progress 
in the Stokes Vacuum Furnace. External 
controls and alloying devices afford com- 


18 


THE METALS INDUSTRY 


PROFITING FROM THE 
OF OTHER STOKES 
PRODUCTION EQUIPMENT 


Powder Metal Presses. Cost savings and 
the compacting of incompatible alloys 
have made powder metallurgy an ac- 
cepted process. Stokes offers the most 
complete line of presses in the industry. 


~ 


» 


~ 


~ 


Stream Degassing Systems. Stokes offers 
production equipment which can con- 
trol hydrogen content of steel to less 
than 1 ppm by removing the gaseous 
impurities from the molten metal. 
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anadium Corporation America 
Stokes Vacuum Furnace 
usy Ferroalloy Research 


A Stokes Vacuum Furnace System, inst.ulled 
in the Cambridge, Ohio Research Center of 
Vanadium Corporation of America is kept 
constantly on the go... exploring new ideas 
that someday may be applied to production 
procedures for ferroalloys and master alloys. 
Investigations include the degassing of alloys pro- 
duced by commercial production practices, and 
the melting of metals too reactive to be satisfac- 
torily processed in normal atmosphere. 


For example, various vanadium-containing alloys 
have been remelted . . . to determine property 
improvement and extent of gas removal under 
specified temperature and pressure conditions. 
Another use involves the melting of higher 
titanium-content alloys which would oxidize 
excessively in air. The research center is also con- 
cerned with alloys containing boron, calcium, 


Heat Treat Furnaces. Compact Stokes 
vacuum furnaces are available for 
many commercial heat treating appli- 
cations. Sequenced and centralized 
controls afford utmost convenience in 
handling of work and cycles. 
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lithium, chromium, magnesium, columbium 
and tungsten. 


T. W. Merrill, Director of Product Research, ad- 
vises “we have found that the furnace performs 
very satisfactorily, and has met all our expecta- 
tions in tiis regard.”” 


Stokes Vacuum Furnaces are extremely flexible, 
ruggedly built units, designed for developmental 
or production runs . . . in sizes ranging from 17 
lb. to greater than 5,000 lb. melts. Production 
units are fully engineered with charging and mold 
vacuum locks for semi-continuous operations. In 
all these units, a broad selection of accessories 
and features is available. Of particular interest is 
the fact that, as in the case of Vanadium, Stokes 
easily makes special customer accommodations 
to meet individual requirements. 


Complete technical information and specifica- 
tions are available on Stokes Vacuum Furnaces 
and accessories. For detailed application engi- 
neering, the Stokes Advisory Service is available 
for consultation and recommendations concern- 
ing your exact requirements. Write today. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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Fabrication . . . The purchase and opera- x 
tion of metalworking machinery, equipment , 
and supplies involves an engineering knowl- 
edge of metals. Engineering knowledge of 
metalworking, end product requirements, 
and metals, involve ME Factors that in- 
fluence specifying and purchasing decisions. 
Only Metal Progress concentrates on pro- 
viding engineering information for 29,058 


Metals Engineers. 


Design Application . ME 
Factors govern specifications for 
metal products. From thousands of 
sources and specifications for a tre- 
mendous variety of metals, ONE 
selection is most efficient, most ¢co- 
nomical. Extensive engineering 
knowledge of metals and processes 
provides the correct answer. Metal 
Progress and the American Society 
for Metals provide annually more 
than 100 million pages of Metals 
Engineering information. 
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| WORLD OF METALS 


mean everything! 


Only metal could give us this wonderful era of tomorrow. Only metal could give 
us the tough, durable tools of manufacture...the shimmering, gleaming conven- 
iences of comfortable leisure...the new, potent weapons of national defense. Onlv 
metal could serve so well. 

And metal is made our most effective resource by strict adherence to ME 
Factors... Metals Engineering Factors that govern each step of production, process- 
ing, fabrication, testing and design application. 

Today, the Metals Engineers and the Metallurgists...she experts who know 
ME Factors...ase bound together through membership in the American Society for 
Metals and through readership of Metal Progress...their Society's brilliantly-edited, 
Eastman-Researched monthly magazine of metals engineering. 29,058 meials en- 
gineers eagerly seck the benefits of over 100 million pages of engineering infor- 
mation published annually by ASM... vital information, essential to the correct use 
and engineering application of ME Factors. 

If you sell the metal industry, the success of your products may be determined 
by ME Factors. Do you know these factors? Are you familiar with them? Why not 
check them over with an ASM staff engineer...he will be happy to provide an ME 


Factor Chart that applies to your products. Phone or write your ASM district manager 


for this free service. 


edge of ME Foctors Meto's theory and Tubing end Othe: Shape: Sats Dest Prevemtetwes 
on engineering inf tetrecterses Tost Steet: end end Recorders Testing fqupment 
volving metals. Becowe Metal Cat OF Ges Semplers end Aneiyzers ond Artechment 
| Die Costing Machines Premes ond Flow ond Premere (entre; Testers 


L 


CLEVELAND 3: Hilty, District Manager + 730! Euclid Ave + 1-0200 

CHICAGO 4: Victor D. Spatators. District Mamager* 53 West Jackson Blvd. W Abash 2-7822 
DETROM 21: Dow J. Walter. District Manager * 20050 Levermoss St. + UNiversity 4.3861 
NEW YORK 17: Jobe B Verrier, Jr. Regromal Manager * Fred Stanley, Manager * 342 Madison Ave.* OXtord 7-2667 
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AS “The Magazine of Metals Engineering” 
Ww Published by the American Society for Metals 
7301 EUCLID AVENUE + CLEVELAND 3, OHIO 
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No longer need creep and stress rupture data be incomplete 
. inadequate. The Riehle testing machine can be fur- 
nished with high-temperature creep extensometer and 
Riehle-built autographic creep-time recorder. Accordingly, 
each test furnishes complete, authoritative information. 


The Riehle Creep and Stress-Rupture Testing Machine is 
usually furnished with temperature controller, furnace, local 
wiring and other necessary components — fully ready to op- 
erate. Its design can accommodate a wide range of acces- 
sories and instrumentation to insure maximum versatility. 
This machine is the product of the very best in modern 
engineering technology and fabricating practice. 


Riehle TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


NOW complete, 
authoritative 
records of 
hi-temp creep 
and stres:- 


rupture tests 


NEW 8-page bulletin 
describes ‘‘package’’ 


testing machine... 


instrumentation, 


accessories 


~ 


MAIL COUPON TODAY 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-158 East Moline, Iilinois 


Please send free, your new 8-page Bulletin RR-13-56 con- 
taining full data on the “complete package” Riehle Creep 
and Stress-Rupture Testing Machine, instrumentation and 
accessories. 
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ADORESS 


city 
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Powdered Metal Press 

The Dorst Div. of Arnhold Cer- 
amics Co. has announced a new mul- 
tiple action 100 ton powdered metal 
press which is fully mechanical with 
hydraulic pressure indicators and 
7 1/6 in. fill. Total height of the press 
is 11.8 ft. Controls are centrally lo- 


cated and provide micrometer adjust- 
ment for floating die action, inde- 


pendent fill adjustments for tools 
with several fill levels, independent 
timing adjustment for compression 
from top and bottom, ejection ad- 
justment. Positive stops support die, 
bottom punch and movable core rod 
during final compacting, thus assuring 
close dimensional control. 

For further information circle No. 1 
on literature request card, page 48-B. 


High-Purity Aluminum 

The United Mineral & Chemical 
Corp. has announced aluminum, 
99.999% pure. This material was de- 
veloped and is being produced by the 
Aluminum-Industrie A.G. of Switzer- 


land. Properties claimed for the new 
metal include increased ductility, 
better light reflecting power, im- 


proved electrical conductivity and 
higher chemical stability. When ano- 
dized, optically purer oxide films re- 
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sult. Applications are in the fields of 
semi-conductors, catalysis and chem- 
ical analysis. 

For further information circle No. 2 
on literature request card, page 48-B. 


Cleaners 

Allied Research Products has an- 
nounced new cleaners formulated to 
prepare zinc die cestings and alumi- 
num for Iridite coatings. Each clean- 
er is supplied in powdered form and is 
water soluble. Each contains water- 
conditioning, anti-foaming and anti- 
caking agents. The four cleaners 
consist of a zinc die cast cleaner, an 
aluminum etch cleaner, a non-etch 
cleaner for aluminum and an alumin- 
um deoxidizer. 
For further information circle No. 3 
on literature request card, page 48-B. 


Lab Furnace 


Selas Corp. has announced a cruc- 
ible furnace for small melts and for 
testing of smal! samples at tempera- 
tures up to 2650° F. Fired by any 
available fuel gas (natural, manu- 
factured, mixed or LP) and air under 
low pressure, the crucible furnace 
will accommodate crucibles up to 
15/16 in. base diameter by 2% in. 


high. The design of the furnace is 
based on a similar production furnace 
used for melting dental metals and 
dip-welding wires. 

For further information circle No. 4 
on literature request card, page 48-B. 


Welding 

An integrated welding system using 
controlled atmosphere has been de- 
veloped by L & B Welding Equip- 
ment, Inc. It occupies a floor area of 


5 by 8 ft. and stands 6 ft. high. In- 
ternally, the welding chamber is 3 
ft. in diameter and 4 ft. long. Six 
glove, two light, and four viewing 
ports are provided. All the controls 
are on a centralized composite pump- 
ing console. The system is designed 
for welding such metals as zirconium, 
titanium and complex stainless steel 
structures. 

For further information circle No. 5 
on literature request card, page 48-B. 


Resistance Alloy 

A new light-weight electric resist- 
ance alloy has been announced by 
the Kanthal Corp. The new material 
is an _ iron - chromium - aluminum 
alloy which retains strength and 
stability at temperatures to 1920° F. 
Melting point of Alkrothal 14 is 
2750° F. and resistivity is 750 ohms 
per circular mil foot, measured at 
68° F. It is available in both wire 
and ribbon in common sizes and has 
a specific gravity of 7.28. 
For further information circle No. 6 
on literature request card, page 48-B. 


Heat Treating Basket 
Stanwood Corp. has announced a 
new line of stacking baskets for 
handling parts through heat treating. 
Sides of the baskets are of corrug- 
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Just a few of many ways 
in which GRAFO colloidal 
dispersions 

can help you: 


© Permits proper metal flow 
and better surface finish on 
aluminum and other light 
metal extrusion, forging and 
die casting operations. 


® Eliminate scoring, galling, 
seizing of metal surfaces, 
also cool and quiet your 
speed reducers. 


© Prevent smoke and spatter 
on steel, titanium and all 
alloy metals when forging, 
stretch forming or extruding. 


Write for 8-page booklet, 


"The Biggest Ounce of Prevention" 
GRAFO COLLOIDS CORPORATION 


279 Wilkes Place, Sharon, Pennsylvania 


the meter with the 
built-in Valve...) 


With the Waukee FLO-METER’S built-in 
Valve, you adjust the gas flow in full view of 
the scale. You can see what you're doing! 


The Control Valve is an integral part of the 
FLO-METER, designed for panel mounting 
and simple piping No extra valve piping or 
installation. Saves time and money. 


It’s a Waukee-designed and built valve — 
sturdy, simple, smooth. Needle-valve principle 
for accuracy, sensitivity, and easy cleaning. 


And you can still clean the FLO-METER in 
5 minutes or less! 


Complete information in Bulletin 203. Write 
for it. Waukee Engineering Company, 5140 
North 35th Street, Milwaukee 9, Wisconsin. 


cmic cracked 
— exothermic cracked — forming gas — helium — hy- 
drogen — natural gas — nitrogen — oxygen — propane. 


FLO METERS AIR-GAS MIXORS 


INDUSTRIAL WASHING MACHENES 


Applications n 


(REGULAR AND» 


Hundreds of installations 
over the past few years 
have proved the economy of 
the only hardness tester 
which combines all scales 
of Rockwell Test (15 to 

150 kg. loads). 

The Kentrall cuts costs 
because it does the job of 
two conventional testers, 
requires only half the space 
and maintenance. Write for 
more detailed information, 
plus a list of prominent 
users who have switched 
to Kentrall. 


$680, 
KENTRALL 


THE TORSION BALANCE 
COMPANY 
Main Office and Factory: 
Clifton, New Jersey 
Sales Offices: 
Chicago, San Francisco 


Dillon 


UNIVERSAL resins 


Here's a low cost tester 
that operates in tensile, 
compression, trans- 
verse or shear. This in- 
expensive instrument 
can make hundreds of 
accurate checks daily 
on metal, plastics, wire, 
rubber, springs, etc. 
Handles round, flat or 
special shapes. More 
than 15 gripping fix- 
tures available. Max. 
indicator. Self-aligning 
grips. Hand wheel 
operated or motorized. 
Meet ASTM & Fed. 
specs. Rugged & fast. 
Calibrated with certi- 
fied dead weights. Re- 
corder optional. Max. 
capacity 300 Ibs. 


VAN NUYS 14 CALIF., 


MODEL M. For low 
strength materials 
between 0 & 300 Ibs 
Pendulum-type with 
5 scales 


MODEL L. Heav 
jer unit for ma 
terials up to 
125,000 Ibs. PS! 
7 interchange 
able gauges pro- 
vide wide range 


wc. Dillor &00.,INc. 
14574F Keswick St. 
(Suburb of Los Angeles) 
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Tester 
KENTRALL MODEL CT-2 
— 
For measuring: air — ammonia — dissociated ammonia White 
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gated, rolled, heat-resistant alloy. 
The bottom grid, grid supporting 
base ring and the stacking ring at 
top are of high temperature cast al- 
loy. 

For further information circle No. 7 
on literature request card, page 48-B. 


Oven 

A new series of mechanical convec- 
tion ovens for laboratory, pilot plant 
study, and production has been an- 
nounced by Blue M Electric Co. Air 
is mechanically convected horizontal- 
ly across test specimen or production 
load by turbo blower and large ball- 
bearing motor. Heaters are at the 
top of oven, separated and shielded 
from the work chamber by a non- 


radiant panel. The ovens, constructed 
of heavy gage steel, have « tempera- 
ture range to 500 or 650° F. They 
have a capacity of 3.5 cu. ft. 

For further information circle No. 8 
on literature request card, page 48-B. 


Thermocouple 

Thermo Electric Co. has announced 
a new, high temperature thermo- 
couple probe for use in the high ve- 
locity gas streams of jet engine after- 


burners and ramjet and rocket ex- 
hausts. It will operate at tempera- 
tures as high as 3600° F. Platinum 
6% rhodium /platinum 30% rhodium 
conductors are used up to 3000° F. 
and iridium/iridium rhodium up to 
3600° F. 


For further information circle No. 9 
on literature request card, page 48-B. 


Balance 


A new one-pan analytical balance 
for weighing from 0.1 milligram to 
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motion of the transfer rails is im- 


200 grams has been announced by 
the Christian Becker Div. of the 
Torsion Balance Co. It has a two- 
beam construction. Weighings from 


1 to 200 grams, are made to within 
1 gram on a rough-weighing beam. 
Weighing adjustments from 0.1 
milligram to 1 gram are made auto- 
matically on a fine-weighing beam. 
This two-beam construction reduces 
knife edge wear on the fine-weighing 
beam and prolongs the accuracy of 
the balance. The balance is tem- 
perature-compensated. 

For further information circle No. 10 
on literature request card, page 48-B. 


Moisture Control 

A new electrolytic moisture ana- 
lyzer which will automatically meas- 
ure, record and control moisture 
contents of treating gases down to 
1 p.p.m. has been announced by 
Manufacturers Engineering & Equip- 
ment Corp. 


For further information circle No. 11 
on literature request card, page 48-B. 


Transfer Unit 

A new, portable transfer unit which 
will convert three standard stamp- 
ing presses into a continuous auto- 
mated production line has been 
announced by Sheffield Corp. Alum- 
inum transfer rails with retractable 
pickup fingers move back and forth 
to transfer stampings from one press 
to another. Transfer distance can be 


adjusted from 8 in. to 3 ft. or more. 
Pickup fingers are interchangeable to 
accommodate stampings of different 
shapes and sizes. The reciprocating 


CH,, CO te suit the type of steel and | 


extension 
wire in 


installation 
costs 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RiTE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough, or for direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification 

Cables with multiple pairs of four con- 
ductors of the commonly used types are 
carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers Engineers Distributors 


613 West 30th Street, Chicago 16, 
2021 Homilten Ave., Cleveland 14, Obie 
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MULZBPAIR CABLE 
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Transparent Sunicut oils assure excellent finish 
in critical operations at close tolerances. Good 
visibility speeds production. 


Philadelphia 3, Pa. 


in Canada: Sun Oil Company Limited, Toronto and Montreal 
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INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


JOE iS DETERMINED TO SEE 
EVERY STEP OF 
ECISION CUTTING ° 
= = WE'D SAVE MONEY BY 
GETTING HIM SOME 
TRANSPARENT SUNICUT. 


For precision cutting... 


TRANSPARENT SUNICUT OILS ASSURE 
YOU GOOD VISIBILITY, PEAK PRODUCTION 


Transparent Sunicut® oils, including heavy-duty and 
dual-purpose oils, are available in many grades to suit 
your specific needs. They give outstanding results...espe- 
cially where precision cutting is required. 


Their transparency takes the “blinders” from work 
that needs close watching, permitting clos: product con- 
trol, faster production, lower unit cost. Machine operators 
like Sunicut’s “cleanliness.” Most important, transparent 
Sunicut oils assure you of good finishes. 


For full information about Sunicut cutting oils, call 
your Sun representative, or write to SUN OIL COMPANY, 
Philadelphia 3, Pa., Dept. MP-1. 


©Sun Oil Company 
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motion of the transfer rails is im- 
parted by a drive unit located 
between the nearest and middle 
presses shown on page 25. An electric 
motor in the base of the unit drives 
two cams to obtain the transfer 
motion. 

For further information circle No. 12 
on literature request card, page 48-B. 


Welder 

An automated flash welder which 
resistance flash welds worms to ends 
of automotive steering gear shafts 
has been announced by the Federal 
Machine & Welder Co. Both parts 


are automatically fed from loading 


chutes, injected against a gage bar 
for correct weld position, and ejected 
after welding. Marking device for 
shaft and radial positioner for worm 
are incorporated in the automatic 
sequence. The welder incorporates a 
150 k.v.a. transformer. 


For farther information circle No. 13 
on literature request card, page 48-B. 


Atmosphere Furnaces 


A new line of controlled atmos- 
phere electric furnaces for use to 
2000° F. has been announced by the 
L & L Mfg. Co. The furnaces are 
complete with Inconel muffle and at- 
mosphere generator employing a pat- 
ented process using alcohol as one of 


the possible atmosphere generating 
liquids. Varying the proportions of 
alcohol and distilled water, plus the 
cracking unit temperature permits 
adjustment of the proportions of H:, 
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designs: the Cyclonic jet type to 


the Bal-Tate Furnace Co. 


CH,, CO te suit the type of steel and 
heating process. There are six stand- 
ard models. 

For further information circle No. 14 
on literature request card, page 48-B. 


Titanium Fittings 

Ladish Co. has announced a line 
of titanium fittings to meet the needs 
of nuclear piping systems and in 
chemical processing industries. Fit- 
tings resist attack by corrosive salts 
at moderate temperatures, and pro- 
vide greater latitude in_ tensile 
strength, fatigue resistance and duc- 
tility under a wide range of condi- 
tions. 
For further information circle No. 15 
on literature request card, page 48-B. 


Potentiometer Recorder 

A new strip chart potentiometer 
recorder has been announced by West 
Instrument Corp. Free of vacuum 
tubes, it operates without warm-up. 
It uses printed circuits and transis- 
tors in its amplifier. The Marksman 


fentures full selection of scale ranges 
aud chart speeds. It will record any 
variable that can be transformed into 
an electric signal through transducers 
and operates at 115, 208, or 230 volts. 
For further information circle No. 16 
on literature request card, page 48-B. 


Oxygen Analyzer 

A self-contained O, test unit for on- 
the-spot boiler and furnace test work 
has been announced by Leeds & 
Northrup. The equipment operates 
at temperatures between 32 and 120° 
», and from any standard 115 volt, 60 
cycle power source. Analyzing and 
recording is accomplished by conven- 
tional L&N instruments—a magnetic 
O; analyzer and a speedomax G re- 
corder. Five-in. rubber tired casters 
facilitate moving the assembly over 
rough flooring. 
For further information circle No. 17 
on literature request card, page 48-B. 


Cleaning Gases 

The Process Equipment Div. of 
Automotive Rubber Co. has an- 
nounced new gas scrubbing systems. 
They are available in two types of 


Originally 


discover now... 


You save time and money on ai! Brinell 
tests with the King Portable. It provides 
hardness tests on all metals from softest 
lead to toughest alloys having over 
700 BHN. 

Uses loads from 62% Kg. to 3000 Kg. 
Keep it in the plant or take it out in the 
field — can be used in any position any- 
where. It's rugged, lightweight and fast! 


Write today for complete specifications. 


KING 
tester corp. 


DEPT. MP-! 
440 N. 13th Street 


Philadelphia 23, Pa. 


Certain areas open for representatives 
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HARDNESS TESTER 
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KING 
guarantees 
| on-the-spot | 
tests! 
| 
| 
= 
| 


When you require specific 
physical properties combined 
with accurate dimensions in 
spring steel, call Sandvik. 

From composition, through 
processing to the finished 
strip, Sandvik has had long 
experience in precision- 
control. That is why you find 
Sandvik steels used for 
feeler gauges, watch springs, 
compressor valves, camera 
shutters, reeds, shock 
absorbers and many other 
exacting spring steel 
applications. 


Sandvik supplies cold rolled 
specialty strip steels — 


Specify 


SANDVIK 


Precision-Tailored 


Spring Steel 


3 FOR ACCURATE FLATNESS, 


epplications. 
@ Precision-rolled thicknesses to 
fit your requirements. 
@ In straight carbon and 
alloy grades. 


Sandvik stocks a wide 
variety of qualities and sizes 
In addition Sandvik has 
Polling, Slitting, Edge- 
Filing and Hardening and 
Tempering facilities. 


STRAIGHTNESS, WIDTH, GAUGE AND 

Gives Specific Data 

ened and Tempered 

PHYSICAL PROPERTIES Strip Steels. Cat 


alogs leading types 

by application and 

lists finish, usual 

size range and chem- 7 


istry. Send for your copy today. 


SANDVIK STEEL, INC. 
1702 Nevins Road, Fair Lawn, 
New Jersey 

Tel. SWarthmore 7-6200 


In N. Y. C. Algonquin 5-2200 
Warehouses: Lown, J. © Cleveland 
Angeles 


Les 

Branch Offices: Cleveland © Detroit © 
GChicage © Les Angeles 

SANDVIK CANADIAN LTD. P. O. Drawer 1330, 
Sta. Montres! 9, P. 

WORKS: Sondviken and Heliefors, Sweden 
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@ In special analyses for specific 
oo hardened and tempered — 
scaleless or polished bright, 
@ With square, round or 
dressed edges. 


designs: the Cyclonic jet type to 
handle dust and liquid aerosols which 
are micron in size or larger and the 
jet Impactor type to handle fumes, 
fogs and mists which are submicron 
in size, particles developed from 
chemical or metallurgical operation 
where a change of physical state oc- 
curs as around nonferrous reverbera- 
tory and blast furnaces and ferrous 
blast furnaces and cupolas. Sizes 
of scrubbing systems range from 500 
to 20,000 ¢.f.m. capacity. 


For further information circle No. 18 
on literature request card, page 48-B. 


Compacting Press 

A new 125-ton powdered metal 
compacting press has been announced 
by Haller, Inc. and the Watson- 
Stillman Div. This press has one 
pressing motion from the top, one 
pressing and one ejection motion 
from the bottom. Dual concentric 
cylinders are employed at the bot- 
tom of the press. The outer cy- 
linder supplies bottom compacting 


pressure and the inner cylinder is 
for ejection. Stroke of both cy- 
linder rams is adjusted and locked 
externally. The lower compression 
stroke can be locked out of oper- 
ation with the ejection cylinder op- 
erating normally when it is desir- 
able to press from the top only. 
Timers and controlling valves are 
placed in front and on the control 
panel. The machine frame, con- 
trols, and hydraulic system have 
been placed on one base so that the 
unit is easy to move in place and no 
pit is required under the press. 

For further information circle No. 19 
on literature request card, page 48-B. 


Furnace 

A new heating furnace, embody- 
ing the use of liquid glass as a heat- 
ing medium, has been announced by 
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the Bal-Tate Furnace Co. Originally 
built and introduced in Italy, the 
furnace will handle the heating of 
ingots prior to extrusion, using 
liquid glass in a revolving drum 
chamber as the heating medium. 


For further information circle No. 20 
on literature request card, page 48-B. 


Wire Straightening 
and Cutting 

The Lewis Machine Co. has an- 
nounced a new series of wire straight- 
ening and cutting machines. These 
new machines are equipped with vari- 
able speed drives for feed speed up 


to 200 fpm. and dual-center rotary 
straightener arbors. They can handle 
round wire, 0.012 to 1 in. in diam- 
eter, and can be converted to handle 
shapes, hex or flats by installing the 
interchangeable roll straightener. 

For further information circle No. 21 
on literature request card, page 48-B. 


Cleaning Solvent 

A new cleaning solvent for wipe or 
dip cleaning of greasy and oily ma- 
chine parts and electrical equipment 
has been announced by Harco Chemi- 
cal Co. It replaces carbon tetrachlo- 
ride and other chlorinated solvents 
and has no flash point under normal 
usage. It has high solvent power with 
rapid evaporation. 
For further information circle No. 22 
on literature request card, page 48-B. 


Salt Bath Furnace 


Lucifer Furnaces has announced 
new salt bath furnaces in 10 sizes 
with heat ranges to 1700° F. All 
models are complete with controls. 
For further information circle No. 23 
on literature request card, page 48-B. 


infinite 


No—but furnace brazing is, quite 
often, the ideal method for fabricat- 
ing product components .. . particu- 
larly intricate, precise designs, or 
where space, weight, marginal cost 
Savings or unusual characteristics are 
important. 


Highly-engineered brazed compo 
nents, pioneered by Ferrotherm, are 
helping solve many problems in the 
design of aircraft, missiles and nu- 
clear power plants. Furnace brazing 
also makes possible Ferrotherm's com- 
pact, high temperature, pin-fin heat 
exchangers 


Our design engineers will evaluate 
your components in terms of furnace 
brazing. Should this prove the best 
and most economical method, Ferro- 
therm has the facilities and skilled 
manpower to manufacture such com- 
ponents. For details write Ferrotherm 
Company, 1861 East 65th Street, 
Cleveland 3, Ohio 


rrotherm 


“Magic With Metals’ 


\ 
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SPE CIAL‘IST—One who devotes him- 


self to some special branch of activity. 


At Northwest our “special branch of activity” is 
solving your cleaning problems. 


Behind your friendly, competent Northwest Sales Engineer stands a 
reputation for providing industry with low-cost, analytically-correct, 


ISHED ARTICLE IS THE TRUE COST job-adjusted chemical cleaners. 

OF YOUR CLEANER. 

Nertinwest’s production-tested chemical From Northwest's years of experience in formulating the RIGHT 

and Right the first time recommenda- cleaner for your specific needs have come such developments as 

tions will save you money. Norihwest the LO-HI pH PROCESS—for cleaning prior to plating, painting, or 

& your phone. vitreous enameling; ALKALUME PROCESS -—for preparing aluminum 

and magnesium for finishing and spot welding; INTERLOX PROCESS 

—for phosphate coating; SPRA-LUBE-—to control over-spray of “‘to- 
day's” paints in water wash paint booths; PAINT STRIPPERS— 
specific to your needs; SUPER-DRAW & FLUID FILM-—for draw- 
ing metals. 


Northwest products are manufactured on the west coast by— 
ALERT SUPPLY COMPANY ~~ Los Angeles 
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« < * . 
|  Cotumbia-National Corporation — 
| J Ae Dept. ERS — 70 memoria Drive, Cambridge 


PROTECTS 


against severest heat, 
pressure and corrosion 


Here is High Integrity pipe for the toughest applications in the 
power, petroleum, chemical and other industries. Extruded from 
any ferrous alloy in lengths up to 50 feet or more, and with virtu- 
ally any wall thickness, this pipe from the Curtiss-Wright Metals 
Processing Division provides increased on-the-job life, long-term 
economy, elimination of down time — not just for months, but 
for years to come. Extruded to specification under tremendous 
one-push pressures from the Division's giant 12,000-ton hori- 
zontal steel extrusion press, Curtiss-Wright Heavy Wall Pipe is 
of uniform high strength and has high resistance to pressure, heat 
and corrosion. Write today for information on both your standard 
and special requirements. 
78 Grider Street 


METALS PROCESSING —_— DIVISION 


CORPORATION * BUFFALO, N.Y 


OFFICES IN: NEW YORK * CHICAGO * LOS ANGELES * DAYTON * MONTREAL 


METAL PROGRESS 


FOR YEARS OF PIPE ECONOMY. 
eee 
— 
| 
A 
| iy 4 
3 
3 
‘et 
32 
| 


New Continuous Heat Treating and Tempering 


Furnaces Insure Close Temperature Control 


Produce 400 series stainless bars to uniform hardness requirements 


Known as the quench and temper method, this new 
Drever Long Bar Furnace, recently installed at J & L's 
Stainless Steel Division in Detroit, insures a more uniform 
hardness in stainless steel bars. It can handle a variety of 
sizes and shapes from % to 4'% inches in diameter and up 
to 30 feet in length. 

This furnace is designed so that it can be switched from a 
normalizing to a quench and temper operation without 
interrupting its continuous operation. 

With the addition of this new furnace, J & L’s Stainless 
Steel Division can now offer its customers the uniform 
hardness they require today in stainless steel bar stock 


Jones & Laughlin 


STEEL CORPORATION 


STAINLESS STEEL DIVISION 
Box 4606 + Detroit 34, Michigan 


. . just another reason why J & L is a leading producer 
of quality stainless steel bars. 


This quality control, plus the ability to ship a wide range 
of finished stainless bar stock . . . immediately from in- 
ventory .. . is an unbeatable combination that J & L offers 
to its customers. 


Why not write today for our latest stock lists, or for 
quotations on finished bars or billets? 


improve your Products with . . 


STEEL wire- BILLETS 


| 


is purely intentional 


How did they 
use their beans 
in Boston 


to cut forming rejects? 


A couple of years ago, Otto Motive, 
super sales engineer of East Boston, 
Mass., began to eye a new prospect. 


> “As an account, 


—=S V-8 looks great. 

.~. They buy a lot of 

parts. It sure 

would be peachy — and profitable — to 
land that plum!” 


And, by golly, Otto did get a con- 
tract — to furnish wire-wheel units of 
25-gauge stainless. 


He also got more than he bargained 
for. Sleepless nights, for example. Be- 
cause — though tempus fugited, pro- 
duction of the wire-wheel units didn’t. 


It seems that the boys in Otto’s shop 
had trouble forming the hub-cap 
sections of the units. 
The stainless scored 
in the die. Rejects 
piled up. The scrap 
pile became some- 
thing to behold. De- 
layed delivery dates 
caused delirium. 


Then someone 
suggested trying dies 
made from Ampco 
Metal Grade 24 (a just cause for a 
raise, if we’ve ever heard of one!). 


Any similarity to a real-life company 


Rejects dropped off to practically 
nothing. Which is no surprise to us. 
Dies made from Ampco Metal have 
done as much for many a shop draw- 
ing or forming stainless or other clean 
metals—have made possible real savings. 


And they can do as much for you. 
You can count on that! 


Ampco Metal dies have an exception- 
ally low coefficient of friction. They 
don’t load, 
gall, or scratch 
thework.They / 
hold close tol- | 
erances longer. 


You make a 
better product 
with fewer costly finishing operations. 
You cut scrap loss. 


You reduce downtime, also. Ampco 
Metal dies have little or no pickup — 
you get far longer runs than with steel 
dies without redressing. 


An Ampco stocking distributor near 
you carries 70 sizes of Ampco Metal 
die blanks — solid 

rounds, rectangles, 
and centrifugally 
cast rings. Call him. © 


If you don’t know who your Ampco 
distributor is, write us for his name. 
Ampco Metal, Inc., Dept. MP-1, Mil- 
waukee 46, Wisconsin. (West Coast 
Plant: Burbank, California). 


AMPCO METAL 


The metal without an equal 
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Stainless Steel Sheets 
Now Cost Less Than Type 


In Many Applications, Type 430 
delivers the most for the least 


If you now use chromium-nickel stainless steels in products 
that don’t come in contact with corrosive chemicals, sea 
water. or salt air, there’s a chance that economical Armco 
17 (Type 430) Stainless Steel can bring you substantial 
savings. 

Today, for example, the price base of Armco 17 
(17% chromium) Stainless Steel sheets is about 20 
per cent less than that of Type 302. That’s a saving 
of 1114 cents a pound—$225 a ton! The reason is 
that Armco 17 contains no costly nickel. 


ideal for many products 


If you have hesitated to specify chromium-nickel stainless 


steels for your products because of cost, it may pay you to 
investigate economical Armco 17. 

Typical examples of products that can be improved with 
this low-cost stainless steel include architectural trim, appli- 
ance parts, tableware, counter tops, hospital equipment, 
sinks and drainboards. In addition, its resistance to heat 
sealing and strength at high temperatures have made it 
ideal for heat exchanger parts, combustion chambers, and 
similar items. 


Mail the Coupon for Details 


Armco 17 Stainless is readily available in both sheet and 
strip. Why not check to see if this economical stainless steel 
is suitable for your products? It is also supplied in bar. 
wire and billets—at lower cost too. Just fill in and mail 
the coupon for complete information. There's no obligation. 


ARMCO STEEL CORPORATION 
1018 Curtis Street, Middietown, Ohio 


Can we save money by making these parts from 
Armco 17 Stainless? 


WE NOW USE 


NAME. 


TITLE 


FIRM 


STREET. 


CITY. ZONE STATE 


ARMCO STEEL 


ARMCO STEEL CORPORATION © 1018 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. + THE ARMCO INTERNATIONAL CORPORATION 
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ALUMINIZED STEEL | 
and Wot | 
Electrical Steels | 
Enameling Iron 
@ High Strength Steel | 
for top- 
Steel Tubing ooo 


why consistency is important to every designer who 
uses elevated temperature alloys 


The broader curve is characteristic of elevated temperature alloys 
generally used today. Its shape shows parts made from this alloy will 
have widely varying service lives. 


The steep curve is typical of Carpenter alloys for elevated temperature 
service. It shows one reason why Carpenter alloys are becoming so widely 
used — they're so consistent in performance. 


Fabrication properties are just as outstanding. Forge shops, fastener 
makers, engine builders report better finishes and fewer rejects with 
Carpenter high temperature alloys than with similar ivpes produced by 
others. Carpenter alloys have gained an enviable reputation for exceptional 
cleanness, forgeability and macksiability wherever they are used. 


Predictable performance and outstanding fabrication properties of 
Carpenter elevated temperature alloys are made possible by the most 
exacting standards of quality control, typical of Carpenter's leadership 
in the technology of specialty steels. 


Write today for your copy of the new booklet, “Carpenter Alloys for Elevated 
Temperature Service”. Or ask the Carpenter representative who calls on your 
company. The Carpenter Steel Company, 133 W. Bern Street, Reading, Pa. 


Improved alloys for elevated temperature service 
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Save Time, Maintenance and Money 
In Your Metal-Melting... 


Specify Norton Refractory Cements 


FOR FERROUS METAL-MELTING 


Norton nt re ded 
type of metals use of how 
equipment melted coment number moturing temperature applied 
lining RA 1307 1150°C 2100°F rommed 
indirect clioy iron ond 
orc steels patching RA 1307 1150°C 2100°F rammed 
RA 1162 1000°C 1850°F rommed 
troweling around RA 1162 1000°C 1850°F trowled 
direct alloy steel ond 
ore moticable iron lining roof ond RA 1307 1150°C 2100°F rammed 
cround electrodes 
lining RM 1170 1150°C 2100°F (dry) 
high stainless steel ond potching large RM 1152 1200°C 2200°F rammed 
frequency refroctory alloys furnoces 
induction 
patching small RM 1992 1100°C 2000°F troweled 
furnoces or rammed 
lodles iron ond steel lining RA 1307 1150°C 2100°F | rammed 


FOR NONFERROUS METAL-MELTING 


low Al, Te, Si bronzes lining RM 1140 1250°C 2300°F rommed 
frequency - 

inducnor genera! purposes lining RA 1307 1150°C 2100°F rommed 
indirect brasses and bronzes lir.ing and patching RA 1307 1150°C 2100°F rammed 
orc 

crucible 

metting brasses and bronzes lining and patching rc 1188 1100°C 2000°F rammed 
turnoces 

reverberatory 

furncces A brasses and bronzes lining and patching rc 1188 1100°C 2000°F rammed 


BB Cement not in contoct with metal; used in combustion chamber. 4 Cement in contact with metal. 


Norton aLunpuM* fused alumina (RA), CrysTOLON* silicon car- 
bide (RC) and macnorrre* fused magnesia (RM) cements are 
stable and very refractory. Carefully blended to assure proper grain 
size distribution, they are excellent for the 
widest range of operations. 

For complete facts as to the nature and 
selection of these engineered and prescribed 
Norton R's, contact your Norton Represent- 
ative. He'll supply you with the booklet Norton 
Refractory Cements. Or write for your free copy 
to Norron Company, Refractories Division, 
320 New Bond Street, Worcester 6, Mass. 
"Trode-Marks Reg. U. S. Pat. Off. ond Foreign Countries 


NORTON 


REFRACTORIES 


Glaking better products... 
fo make your products better 


PRODUCTS. 
Grinding Wheels + Grinding Mochines 
BEHR-MANNING DIVISION PRODUCTS. Cocted Abrasives 
Shorpenng Stame: + Behr-cat 
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_ Automated Hardening and Annealing Reduce 
Labor Costs and Spoilage! 


Treated Products Hoyes Atmosphere Control Equipment ot Types of Products 
being Discharged Generator loading End of Furnoce Treated 


C. Il. Hayes equipment ups the profit potential of another 
modern jobbing stamping plant !! 


Worcester Pressed Steel Company, to reduce onto stampings. Parts come out of this machine 
annealing cycle costs, recently installed automatic properly lubricated (in a dry state) and can be 
‘a C. I. Hayes equipment. Many previous operations _ stored indefinitely without rusting . . . or can be 
* have been completely eliminated including the processed through any subsequent operations 
u messy pickling process with its resultant metal _ required. 
losses. Production has been speeded up, handling YOU TOO .... can be assured of “RESULTS 
time cut down, spoilage minimized, desired bright _ GUARANTEED” designed to improve your prod- 
finish obtained, and the entire operation made more _uct, increase output, and reduce unit costs. Let us 
profitable. show you what over fifty years experience in devel- 

At the Worcester plant, work to be treated, fol- oping the well known line of CERTAIN CUR- 
lowing wash process, is fed into the C. 1. Hayes TAIN electric furnaces and allied equipment can 
belt conveyor type electric furnace where heating do for you. Write today! 
and cooling cycles are precisely cortretled .. . under 
protective atmospheres. Work, aiicr cooling 
af type coater where a film of lubricant is sprayed | 
High Speed Hardening Stoinless Stee! Heat Treating 
Free Literature Tool Steel Hordening Sintering 
Carbe-Nitriding Copper Brazing and Soldering 
Tempering Lead Pot Hardening and Tempering 
(1 Vocuum Hect Treating [) Atmosphere Equipment 
Bright Hect Treating Other — 


| 
C.1. HAYES, inc. 
| 


CERTAIN 
ELECTRIC ) FURNACES 
CURTA\ 


Established 1905 
ea 802 WELLINGTON AVE. ° CRANSTON 10, R. |. 
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30. Abrasive Cleaning 
Folder on Malleabrasive for airless blast 


cleaning equipment gives advantages, 
grades, equipment it may be used with 
and parts that may be cleaned. Globe 
Steel Abrasive 


31. Abrasive Cutting 


Bulletin DH-460-B on machine models 
and capacities. Campbell Machine Div 


32. Air Washers 

Bulletin No. 26 on acid-proof air 
washers for ventilation systems. Con- 
struction and accessories. Automotive 
Rubber 


33. Alley Castings 
8-page bulletin on allo 
heat treating. Ohio Steel 


34. Alley Steel 

40-page book on applications of heat 
treated. special alloy steel. Jones & 
Laughlin 


35. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co. 


36. Aluminum Extrusions 
Folder lists alloys used, finishes, trade 
phraseology. General Extrusions, Inc. 


37. Are Welding 

60-page booklet on how to get better 
welds. Metals and electrodes, proper pro- 
cedures, types of joints, t ~y positions, 
welding symbols. Hobart 


38. Atmosphere 
4-page bulletin on automatic continuous 
heat treating furnace. Operational ad- 
vantages, principle of operation, capacity, 
construction. American Gas Furnace Co 


39. Atmosphere Furnace 
Bulletin HD-1 on batch-type controlled 

atmosphere furnace. Specifications, at- 

mosphere circulation. Dow Furnace Co. 


40. Batch-Type Furnaces 

Bulletin SC-174 on furnaces in the oper- 
ating range of 1400 to 1730° F. for various 
heat treating processes. Suction radiant 
tube fired units and mechanized systems. 
Surface Combustion 


41. Bending Machines 

New 30-page book on how to bend. 
equipment. sha and how each is made. 
O'Neil-Ir-cin Mfg. Co. 


42. Bolts 
16-page booklet on high-strength bolt- 
ing for structural joints includes ASTM 


specifications cove: this bolting ma- 
terial. Bethlehem St oak 


43. Brazing 
8-page reprint on dip brazing of alu- 
minum assemblies. Design of parts, equip- 


castings for 
oundry 


ment . maintenance, tooling. Ajar 
Electric 
44. Brazing 


8-page bulletin S-1050 on production 
brazing and soldering with automatic 
machines. Custom models. Selas 


45. Brazing 


How high-temperature honeycomb 
structures are brazed, printed in Low- 


JANUARY 1958 


Temperature Brazing News, No. 77. 
Handy & Harman 


46. Brazing Aluminum 

Bulletin 23 on & brazing method for 
aluminum. Step-by-step procedures, de- 
sign techniques, turing arrangements. 
Handy & Harman 


47. Carbon Brick 

Bulletin on properties, grades, applica- 
tions of carbon and graphite brick for 
handling corrosive chemicals and molten 
metals. National Carbon 


48. Carbon Control 

or bulletin on equipment for car- 
bon and sulphur determination, including 
combustion furnaces and ot acces- 
sories. Harry W. Dietert 


49. Carburizer 

Data sheet on Perliton 400. water sol- 
uble carburizer. Operation of bath. Case 
depths. E. F. Houghton & Co. 
50. C 

Bulletin 3150-G on castings for heat, 
corrosion, abrasion resistance. Duraloy 


51. Castin 

16-page booklet on gray iron, ductile 
iron, special iron and steel castings. Phys- 
ical property data. Howard Foundry Co. 


52. Castings 
20-page catalog 57 on casting aluminum 


magnesi Patterns, alloys cast. 
Wellman Bronze & Aluminum Co. 


53. Centrifugal Castings 

8-page brochure gives properties 
most common of thermalloy cen- 
trifugally — tube. Weight tables. Elec- 
tro-Alloys Div. 


+4. Chain 
4-page bulletin DH-101 on sling chains. 
Selection, working . American Chain 


55. Chemicals 

22-page bulletin on industrial chemicals 
lists those available and illustrates their 
— and testing. Harshaw Scien- 
tific 


56. Chromate Finishing 

File on chromate conversion coatings 
for prevention of corrosion and paint- 
base treatment of nonferrous metals. Al- 
lied Research Products 


C and Finishing 


and 
Despatch Oven Co. 
58. Coated Metals 


New bulletin on roll coating shows how 
it is done end includes sampies. Roll 
Coater, Inc. 


59. Coatings 
catalog on heat- protective 
Basic types, applications, meth- 


lyi and ranges. 
Markal 


60. Cold Forming 

4-page folder on die-form process for 
cold reduction of steel bars into multi- 
diameter shaft blanks for finish turning 
or grinding. Republic Steel 


61. Compressors 

12-page bulletin 126-A on application 
of turbo compressors to oil and gas-fired 
equipment used in heat treating, agita- 
tion, drying. Performance curves, 
capacities er Turbine 


62. Controlled Atmospheres 
Bulletin on Dewpointer for reading of 
atmosphere in field and laboratory. Read- 


29. Corrosion of Copper 
This 32-page reference book- 
let was written to help the 
materials engineer in selectin 
the copper alloy best suited for 
a particular corrosive condition. 
Following a discussion of the 
theory of corrosion and types of 


corrosive attack is a general dis- 
cussion of the resistance of 
copper alloys to various atmos- 
pheres, acids, alkalies, sea water, 
petroleum and other mediums. 
A corfbsion chart rates copper, 
low and high zinc brass, special 
brasses, phosphor and aluminum 
bronze, copper-silicon alloys, 
cupronickel and nickel silver for 
service involving 187 applica- 
tions. Compositions and proper- 
ties of copper alloys and weld- 
ing rods conclude the booklet. 
American Brass Co. 


ie, opera on a.c. or enclosed 
porta Illinois Labs. 


63. Conveyors 

Bulletin MF-200 on conveyor standard- 
ization describes prefabricated sections 
for making customized conveyors. May- 
Fran Engineering 
64. Coolant 


8-page booklet on oilless coolant, lubri- 
mt and rust preventive. Advantages. 
Harry Miller Corp. 


65. Copper Alloys 


§0-page catalog on hor b: 
nickel silvers, cupre- 
nickel. Chemical and physical data. 


gineering tables. Riverside-Alloy Metal 
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APPLICATION new 


WHO FORGES 


Assume that you've just designed a high pressure cylinder to 
be used in the production of high energy explosives. It is a 
good sized forging—the main cylinder is 5044” long, 3142” 
O.D., and 18” L.D.—with high physicals. It must be forged of 
a highly alloyed chromium nickel molybdenum vanadium 
steel to obtain a tensile of 164,000 psi . . . a yield point of 
153,000 Ibs. . . . and hydrostatic test at 30,000 psi. 


Naturally, you prefer one responsible source to do the whole 
job—one organization to melt the steel, forge, and finish all 
parts to exact prescribed tolerances. 


THE TOUGH ONES? « machines them, too 


So, call on National Forge, a company that's been producing 
big forgings for over 40 years—from melting steel through 
finish machining and protective coating (dulite, in this case ) 
all in one completely integrated plant. Let us quote on your 
next job for big machined forgings—and demonstrate the 
answer to “who forges and machines the tough ones. . . best?” 


NATIONAL 
FORGE’ 


IRVINE, WARREN COUNTY. PA. 


} 


For more information on “the tough ones,” and the machinery that makes them “best"’— write for Bulletin NFO, 


AT WHITE PINE COPPER MINE 


66. Corrosion 
Data sheets on cauctic embrittlement, 
vanic corrosion. Chemical Plants Div., 


law-Knoz Company 
67. Corrosion Resistance 
2-page bulletin on copper alloys for 


corrosion resistance. Table gives appli- 


cability in 150 media. Ampco i 
68. Cutting Tools 
36-page booklet analyzes and compares e 


carbon, high speed, cast alloy and carbide 
tool materials. Allegheny Ludlum 


69. Cutting Tools 

12-page catalog D-% on aluminum 
oxide cutting metals, tool ti throw- 
away inserts, cylinders and other ma- 
chine turning and cutting tools. Metal 
Carbides 


70. Decarburization 
8-page booklet on effects of decarburiza- 


tion on tool steels tells what it is and what FOR 

can be done about it. Carpenter Steel 

71 HEAT TREATING— ANNEALING— WELDING 
Folder on automated d r. Clean- 

ing and solvent cycles ribed. Fea- ACID—ALKALI—CORROSIVE CONDITIONS 

tures of equipment. Detrer 

72. Degreasers 
Folder on vapor and solvent degreasers ’ 

describes equipment and advantages. \ 

Randall Mfg. 

73. Degreasin 


Bulletin on OPNT vapor degreaser de- 
scribes and diagrams its construction. \ 
Circo Equipment 


Cold Marking down to — 50°F. Hot Marking up to 2400°F. 


74. Degreasing -PROOF 
4#0-page book on trichlorethylene gives PERMANENT - FADE Send todey for Merature ond test somples. 
WEATHERPROOF Stote exoct marking conditions. 
and sto , toxicity ety measures. 
Hooker Plectrochemical Co. The Mark of Quolity Markal 
75. Die Casting , 
New edition of 32-page pocket-book on COMPANY 3118 W. Correll Avenue + Chicago 12, 


zine die castings. Factors affecting sound- 
defects. Henning Bros. & 
mit 


76. Die Castings 
20-page reprint of findings of 31 Euro- 
mn experts on die casting industry. 


achines, die des and construction, 
metallurgy, foundry practice. Apex 
Smelting Co. 


77. Diffractograph 

4-page bulletin on electron diffracto- 
graph. Operation. applications, accesso- 
ries. New England Scientific Instruments 
78. Dryers 

Bulletins D-102 and D-103 on steam and 
electric reactivated air and s dryers. 
Flow diagrams, operation. C. " Kemp 


79. Ductility Testing 
New bulletin on simple method of de- 


termining ductility of materials before 
drawing. Steel City Testing Machines 


é Your hardness testing is no better than the penetrator 
80. Electric Furnaces are wasen un 
Bulletins on furnaces for all types of TO MEET A —~ 3 Every WILSON Diamond “BRaLe” Penetrator 
heat treating and hardening, both stand- HARDNESS gives you: 
ard and custom. Pacific Scientific Co. TESTING REQUIREMENT @ flawless diamond « no chips, no crocks 
FULLY AUTOMATIC precise eccuracy of penctrater engie 
_ Bulletin No. 528 on electric furnace for mond wi the lightest 
investment casting. Weight of c 7 check, with hundreds of magnifications, assures 6. ; 
melt time, power consumption for > REGULAR sential accuracy and uniformity of penetrator ar 5 
iron, brass. ... your complete assurance of — 
trout Electric Furnace Div. erect, Accurate measurements + No rejection of good parts 
82. Electric Furnaces SUPERFICIAL No keeping of sub-standard parts 
Bulletin on electric heat treating fur- ° Ne risking geod name with customers 
naces gives summary of progress in fur- TUKON MICRO 4 MACRO The matching accuracy of wILson Diamond “BRaLe” 
nace developments. Holcroft HARDNESS TESTERS depen By “ROCKWELL” Hardness Testers, 
a imsure perf hardness testing... EVERY TIME. 
83. Electric Furnaces 


8-page Bulletin 570 om heat treating. 
melting, metallurgical tube, research and 
sintering furnaces. Pereny 


84. Electric Heating + MECHANICAL INSTRUMENT DIVISION 
4-page bulletin on electric heating ele- , AMERICAN CHAIN & CABLE 


ments for pipe, tube and tank heati 
Sizes, temperature control, 


230-F Park Avenue, New York 17, N.Y. 
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AT WHITE PINE COPPER MINE 


USS “T-1" Steel consistently outperforms other materials* 


HITE PINE COPPER’S experience 

with USS “T-1” Steel is typical of 
the improvements in service that this 
remarkable steel makes possible. Wher- 
ever they have used it to replace former 
construction, equipment life has been 
materially increased. Repair and main- 
tenance costs have been cut. Down 
time has been reduced. All this means 
savings in time and money—savings 
that are far greater than the difference 
in initial steel cost. 


Here’s why USS “T-1” Steel can 
help improve your equipment 


When want strength far beyond the ordinary, 
you «¢ get it with USS “T-1” Steel—for 
minimum yield strength of 90,000 
a minimum tensile strength of 
i, USS “T-1” Steel is near'y three 
times as strong as structural carbon steel. 
This is far higher yield strength than has 
ever before been available in weldable 


United States Steel Corporation, Pittsburgh - Columbia-Geneva Stee! Division, San Francisco 


plate steel. What's more, its strength is not 
lowered by welding or gas cutting. 


For equipment subject to impact abrasion, USS 
“T-1” Steel can be obtained quenched and 
tempered to a minimum hardness of 321 
Brinell. Even this very hard grade can be 
welded and flame-cut right in the field 
without pre-heating. That means you don’t 
have to shut down costly, high-capacity 
equipment for the many hours generally 
required for shop repairs. 


If your equipment must withstand severe impact 
abuse, USS “T-1" Steel insures against 
damage in winter weather. Whether fur- 
nished to 321 minimum Brinell or to 90,000 
psi minimum yield strength, it has excep- 
tional toughness and resistance to brittle 
failure, even at temperatures far below 
zero. 

Our new catalog—USS “T-1”"—is com- 
plete with technical information and offers 
many practical suggestions for its use that 
can save you money. For your free copy, 
write to United States Steel Corporation, 
Room 2801, 525 William Penn Place, Pitts- 
burgh 30, Pa. 


Tennessee Coal & iron Division, Fairfield, Ala. - United States Stee! Supply Division, Warehouse Distributors, Coast-to-Coast 
United States Steel Export Company New York 


be 
USS (4) | CONSTRUCTIONAL ALLOY STEEL 


“USS” and “T-1" are registered trademarks 


UNITED STATES STEEL 


*Feeder chute liners 
last 2 to 3 times longer 


Hard and flinty copper ore plays hob 
with ordinary materials. Thats why 
virtually all the feeder and transfer 
chutes in White Pine’s crushing plant 
are now lined with USS “T-1” Steel. 
Quenched and tempered to 321 mini- 
mum Brinell, USS “T-1” Steel liners, 
%,” thick, have proved far longer-last- 
ing than materials formerly used, and 
they give from 2 to 3 times longer serv- 
ice. These USS “T-1” Steel liners are 
easy to fabricate, are readily flame-cut 
to size—a great advantage over cast, 
anti-abrasive materials. 


*Loader plates last 
8 to 12 months longer 


At White Pine Copper, USS “T-1” 
Steel supplied to 321 minimum Brinell, 
is used in the bottom and side plates 
of the conveyor of this loading ma- 
chine. Also in the plates on its under- 
side along which the returning con- 
veyor chain slides. Prime requirements 
here are toughness and high resistance 
to impact abrasion. Every one of these 
underground loaders has been over- 
hauled since the mine was opened and, 
in every case, USS “T-1”" Steel has 
been used to increase durability. The 
result—8 to 12 months more service 
life. White Pine maintenance men re- 
port “T-1” Steel easier to flame-cut and 
weld than other steels used for this 
particular application. 


4 
ay 
4 
4 
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and installation discussed. Cooley Electric 
Mfg. Corp. 


85. Electroplating 

36-page book gives 28 simple methods of 
analyzing plating solutions. Tables on re- 
actions of acids and alkalies with metals, 
electrochemical data. Hanson-Van Win- 
kle-Munning 


86. Electroplating 

Bulletin on electroplated gold, rhodium, 
palladium, platinum, silver, nickel, 
analysis of gold and gold alloy solutions. 
Technic 


87. Extrusions 

Bulletin on extruded seamless alloy and 
stainless steel tubing. Properties, shapes. 
Metals Processing Div., Curtiss-Wright 


88. Fasteners 

52-page catalog of stainless fasteners. 
Thread and design specifications. Com 
sition and properties of steels used. All- 
metal Screw Products Co. 


89. Forging Machinery 

32-page book No. 165 om design of dies 
for upsetting forging machines also in- 
cludes machines, representative parts, 
tables of decimal equivalents and areas 
of circles. Ajax Mfg. Co. 


90. Forgings 

12-page booklet on how forged weidless 
rings and flanges are made. Case histories. 
Standard Steel Works Div., B-L-H 


91. Forgings 
94-page book on die blocks and hea 

ry | forgings. 20 pages of tables. A. Fi 1 
Sons 


92. Forgings 
16-page booklet shows how forgings are 
made, sizes and tolerances. McInnes Steel 


93. Forgings 

Bulletin on forge steelmaking, open die 
forging. machining, heat treating and fin- 
ishing. National Forge 


94. Forgings 

12- page rp de- 
sign of forgings, vantages o 
typical examples. Pittsburgh Forgi ~7.4 
95. Forgings 

New folder on facilities for production 
of flat-die for products. Electronic 
equipment . Smith-Armstrong 


96. Formed Shapes 


2%-page catalog No. 1555 contains draw- 
ings and dimensions of more than 100 
shapes. Roll Formed Products Co. 


Forming 
com book on equipment and process 
d roll-forming. Wide sheets, narrow 
= tubular shapes, curving, coiling, 
tooling needed. Yoder 


98. Furnace 

Article on car-ty furnace for heat 
treating casti eral Railway 
nal Co. in Metal Minutes, June 1 
Sunbeam 


99. Furnaces 


Bulletin No. 461 on gas. oil and electric 
furnaces. 17 different installations de- 
scribed. Electric Furnace Co. 


100. Furnaces 

Lists of surplus furnaces for sale. Joe 
Martin Co. 
101. Furnaces 

Folder giving drawings, dimensions, 
capacity, tu. required for drawing, 
annealing, forging. Gas Machinery 
102. Furnaces 


Data on radiant aluminum die casting 
furnaces. J. A. Kozma Co. 


103. Furnaces 
Catalog on standard and special 
naces and ovens to 3000° F. L & L Mio. 
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PSC fabricated tubes furnish four substantisl advantages: (!) 
Light-wall construction saves furnace time and fuel. (2) Return 
bends are of same wall thickness as tubes, promoting uniform 
flow of ges. 3) Smooth dense walls minimize carbon build-up 
and burn-out. (4) Up to 100° longer life. In any alloy, size 
or type, including parabolics. Also sheet-alloy heat-treating 
retorts end covers, boxes, baskets, fixtures, tubes, etc. 


Thermocouple Life 
Increased Up To 135 Times 


With T-E’s Construction 


— 


— 


— WOT GASES —_ 5 


EEE ES 


For measuring all types of process temperatures, T-E’s “Ceramo” 
construction—ceramic insulation, metal sheathing—provides a 
tremendous increase in thermocouple life over conventional, open- 
end types. In a typical application, enclosed hot junction, Ys"' O.D. 
“Ceramo” thermocouples were used recently in a hydro carbon 
cracking unit operating continuously at 1616° F. “Ceramo”™ thermo- 
couples lasted 7 to 9 months—while 14 goge bare wire thermo- 
couples lasted but 2 to 14 days. And there was no significant 
difference in response. “Ceramo” thermocouples are available in 
all standard calibrations. Overall diameters—1/25" to 7/16". 

Write for Bulletin 325-H, 


Thermo Electric 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Ont. 


= 
ae Send for PSC Heat-Treat Catalog 54 | 
pe THE PRESSED STEEL CO - Wilkes-Barre, Pa. 
\ 
| 
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and 


Alloys 


produced by TAM in a practical range of compositions... 


High Carbon FCT 
Effective deoxidizer and cleanser for medium and high 
carbon steels. 

Medium Carbon FCT 
Deoxidizer and cleanser with less increase in carbon 
content of the steel. 

Carbortam* 
FCT Alloy containing boron for hardenability. 


40% FCT 
25% FCT 


For Alloy steel with a residual titanium content. 
Foundry Ferro Titanium 

Deoxidizer, grain refiner and graphitizer for cast iron. 
Manganese Titanium 

Deoxidizer in high grade steel or non-ferrous alloys. 
Nickel Titanium 

Practically carbon-free source of titanium in nickel 

base alloys. 


Sitico Titanium 
Titanium source in aluminum or master aluminum alloys. 


Ferro Al i Zir i Alloy 


Zirconium source in special alloys. 

Titanium Carbide 
Component in sintered cutting tools, jet engine parts, 
refractory material, abrasives. 


Zirconium Cyanonitride 
Zirconium for Zirconium Tetrachloride and for process 
metallurgical applications. 

Zirconium Aluminum 


Grain refinment in aluminum alloys and as a source 
of Zirconium. 


Magnesium Zirconium Master Alloy 

Efficient alloying of zirconium with magnesium. 
Zirconites* 

Sand and Flour — Mold Wash — Paste Wash — L tility 


Mix for foundry molds, cores, facings and linings. 


To insure prompt service . . . please address inquiries to our N. Y.C. address 


TAM 
PRODUCTS 


Registered 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Laboratory and Plant: Niagara Falls, N. Y. 
Executive Sales Office: 111 Broadway, N. Y.C. 


*Reg. T. M. 
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from cold strip 
to slit strands 


IN SECONDS 


4 


YODER ROTARY 
MULTIPLE SLITTERS 


A Yoder slitter converts mill-width coils 
of flat-rolled metal into many variable- 
width strands in amazingly short time. 
Speed, coupled with great accuracy and 
low manpower requirements, makes a 
Yoder slitter an important factor in keep- 
ing production and overhead costs down. 


Operated by only rwe men, the Yoder 
Type 3-48 slitter illustrated is designed 
to accommodate standard mill-width coils 
up to 48 inches wide, in a variety of 
metals and thicknesses. The slit strand 
widths can be held to within a .004” 


tolerance. 


Even if your steel requirements are as 
little as 100 tons a month, the savings 
to be realized in time, manpower and raw 
material costs alone will pay for a Yoder 
slitter in the first few months of operation. 


There is a Yoder slitter designed and 
engineered to meet your requirements, 
and to speed the delivery of “special” 
width stock in a wide range of large or 
small sizes. Send for your free copy of 
the fully-illustrated, 76-page booklet, 
“Multiple Rotary Slitting Lines.” 


THE YODER COMPANY 
5595 Walworth Avenue «+ Cleveland 2, 


ROTARY 
SLITTING 


LINES 
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104. Furnaces 
16-page bulletin 135 on indusirial = 
naces and atmosphere 


generators. 
tinuous systems. Continental 
Engineer 


105. Furnaces 
High-temperature furnaces for tem- 
atures up to 2000° F. are described in 
ulletin. arl-Mayer Corp. 


106. Graphite 
4-page catalog section S-3030 on im- 
vious graphite and resin-base cements 
be corrosive service. 2-page table gives 
recommendations for commercial appli- 
cations. National Ca 


107. Hardness Conversions 

Desk-size chart of conversions for 
Rockwell tests and other hardness scales. 
Torsion Balance Co. 


108. Hardness Tester 

20- book on hardness testing by 
Rockwell method. Clark Instrument 
109. Hardness Tester 

Bulletin A-16 = micro-refiex hardness 
testers. Loads 3000 gr. Zeiss optical 
system. Gries Inc. 
110. Hardness Tester 


Bulletin on how to test large gears with 
portable Brinell tester. King Tester Co. 


lll. Hardness Tester 

Data on portable hardness tester with 
Rockwell and Brinell scales. Mechanical 
Devices 


112. Hardness Tester 

4-page bulletin on portable meial hard- 
ness tester for any shape or metal. Ranges, 
features. Newage Industries 


113. Hardness Tester 


Catalog 72-1 on Leitz miniload tester 
for Vickers and Knoop hardness tests. 
Opto-Metric Tools, Inc. 


114. Hardness Tester 
Data on hardness testi scleroscope 
with equivalent Brinell a Rockwell C 


numbers. Shore Instrument 


115. Hardness Testers 

Catalog of testers for normal hardness, 
superficial testing, accessory and special 
testing amd micro and macro hardness 
testing. Wilson Mechanical Instrument 


116. Heat Treat Pots 


Catalog on pressed steel pots 
salt, cyanide, oil tempering and 
melting. Eclipse Industrial Combustion 


117. Heat Treating 
12-page bulletin on desi advantages, 
sizes of tool steel atmosphere furnaces. 


Endothermic atmosphere generators. C. I. 
Hayes, Inc. 


118. Heat Treating 

ae catalog on the Homocarb 
method with Microcarb con- 
trol for heat treatment of steel. Leeds & 

rup 

119. Heat T 

Monthly bulletin on used heat treating 
and plating equipment, available for im- 


mediate delivery. Metal Treating Equip- 
ment Exchange 


120. Heat Treating 
Bulletin describes baskets, crates, trays, 
furnace parts for heat treating. Stanwood 
121. Heat Treating 
Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros. 
122. Heat Treating Ammonia 
24-page “Guide for Use of Anhydrous 
Ammonia” describes heat treating 
o metallurgical uses. Nitrogen Div. 
123. Heat Treating Belts 
Catalog of conveyor belts and data for 


their design, application and selection. 
Ashworth 


TEMPERATURES 
ACCURATELY 


OPTICAL 
PYROMETER 


Instantly meas- 
ures temperatures 
of minute spots, 
fast moving ob- 
jects, smallest 
streams. Stock 
ranges from 1400° 
F to 7500° F. 


Send for free catalog No. 85. 


PYRO 


and 


SURFACE 
PYROMETER 


Quick-acting, pre- 
cise, with easy-to- 
read 434” dial. Five 
standard ranges — 
0° te 300° F to 0° 
to 1200° F for sur- 
face and sub-sur- 
face temperatures. 
All sub-zero and 
special ranges. 


Send for free catalog No. 168. 


Y ROMETER 


INSTRUMENT 


eu PYRO 
— = 
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GET A 
BETTER RECOVERY 


...of manganese 


with MANTEMP 
ferromanganese 


This new exothermic manganese al- 
loy allows open hearth melters to 
make higher additions of manganese 
to the ladle (up to 1.5% manganese). 
Thus you get: 
e 10% to 15% higher recoveries of 
manganese. 
e More consistent manganese recov- 
eries with fewer missed heats. 
e 15 to 20 minutes less furnace time 
for low-carbon heats. 
The strong exothermic action of 
MANTEMP ferromanganese sharply 
reduces segregation of manganese 
within the ladle. In addition, its 
unique exothermic reaction allows 
higher and more consistent recov- 
eries of aluminum when aluminum 
is added as an alloying element. 
Your nearest ELECTROMET office 
will be glad to give you further in- 
formation concerning the high and 
medium-carbon grades of MANTEMP 
exothermic ferromanganese. Write 
ELECTRO METALLURGICAL CoM- 
PANY, Division of Union Carbide 
Corporation, 30 E. 42nd St., New 
York 17, N.Y. 


METALS DO MORE ALL THE TIME 
..- THANKS TO ALLOYS 


Electromet 


FERRO-ALLOYS AND METALS 


UNION 
CARBIDE 


The terms “Electromet”, ““Mantemp” and “Union Carbide” are trade-marks of Union Carbide Corporation, 
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124. Heat Treating Belts 

New l6-page booklet on selection of 
steel processing conveyor belts gives 
complete specifications. Colorado Fuel & 
Iror %., Wickwire Spencer Steel Div. 


325 ‘cout Treating Fixtures 

on retorts, baskets, trays, 
carbu xes, fans for heat treating. 
Architectural Metals Co. 
126. 


sieat Treating Fixtures 
Folder on carburizing boxes, trays, heat 
treat fixtures and baskets. Misco 


127. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical proc . 3 classifications of 
equipment. Pressed Steel 


128. Heat Treating Fixtures 
New 32-page catalog G-10A lists process 

equipment, heavy welded fabrications, 

m , trays, fixtures for furnaces, heat- 


treating equipment, pickling equipment. 
Rolock 


129. Heat Treating 
Folder on industrial furnaces. Contin- 
uous designs. Insulation. Pacific Industrial 


130. Heat Treating Pots 

Bulletin 110 gives data on sizes and 
shapes of cast nickel-chromium solution 
pots. Fahralloy 


131. Heating Element 

New 12-page catalog on 35-20 nickel- 
chromium-iron heating element. Temper- 
ature-resistance curve, physical property 
tables and factors to consider in design- 
ing furnace elements. Hoskins Mfg. Co. 


132. Heating Elements 

24-page booklet on elements for electric 
furnaces and kilns includes technical 
data, uses, physical and electrical specifi- 
cations. Norton 


133. High-Temperature 

Bulletin 106 gives data on Type 321 
Stainless and contains tem ture range 
chart for six alloys. Rolled Alloys 


134. High-Tem Alloy 
New 28-pa book on Hastell xX, 
nickel base data. welling. 
machining, forging. Haynes Stellite 
135. High-Tensile Steel 
8-page bulletin on properties and com- 


position of N-A-X high-tensile steel. Ex- 


amples of resistance to impact, — ~ 
abrasion and corrosion. Great Lakes teel 


136. Impact Testing 


Bulletin on machine for Izod, Charpy 
and tension testing. Riehle 


137. Induction Brazing 


Folder tells how tips of carbide may be 
brazed on tool shanks. Ohio Crankshaft 


138. Induction Hea 

Induction Heating News No. IHN-7 
describes applications of induction heat in 
heat treating of metals. Induction Heat- 
ing Corp. 


139. Inoculant 

New %6-page booklet on SMZ alloy, an 
inoculant for cast tron. Metallurgical as- 
pects of inoculation. How to inoculate 
irons. Electro Metallurgical Co. 


140. Lab Test Dies 
Complete information on multi-motion 
laboratory test specimen dies. Haller 


141. Laboratory Equipment 

12-page catalog on high-frequency in- 
duction combustion units and accessories 
for carbon, sulphur and hydrogen analy- 
sis. Lindberg Engineering Corp. 


142. Laboratory Furnace 

Data on nonmetallic resistor furnaces 
for research, testi or small-scale pro- 
duction. Harrop Electric Furnace 
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143. Laboratory Furnace 

Bulletin RT-10 on 3 Ib. per hr. labora- 
tory metal treating unit for carburizing, 
hardening, carbonitriding, brazing, car- 
bon restoration. Ipsen 


144. Laboratory Furnaces 
Folder describes and illustrates tubular 

furnace for use in tensile testing, and 

control panels. Marshall Products 


145. Leaded Steels 

16-page booklet on basic characteris- 
tics, mechanical properties and workabil- 
ity of leaded steels. Case histories. Cop- 
perweld Steel Co. 


146. Low-Alloy Steel 

@-page book on high-strength low- 
alloy steel, properties, fabrication and 
uses. U. S. Steel 


147. Lubricant 


Bulletin 103A on fringe area lubrication 
with molybdenum disulfide lubricants for 
extreme bearing pressures and al] tem- 
peratures. Alpha Molykote 


148. Lubricants 

List of colloidal and semi-colloidal dis- 
persions. Carriers, diluents, applications 
of each. Acheson Colloi 


149. Lubricants 

8-page booklet on colloidal 
forging compounds, concentrate 
an rs. Grafo Colloids 


150. Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


151. Malleable Iron 

rint 51-B on metallurgy, treatment 
and t treated properties of malleable 
iron. Surface Combustion 


152. Marking Machines 
Data on various types of marking ma- 
chines from bench mounted machines for 
light duty mark ng to machines capable 
marking at up to 6 tons table pressure. 
Jas. H. Matthews & Co. 


(Continued on page 48-A) 


ECONOMICAL 


EXTRA LONG LIFE 
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ALUMI 
ARCHITECTURAL 
METALS COMPANY 


Heat Treating and 
Industria! Processing 
Accessories Division 

1974 Franklin Street 
LOrain 7-6880 
Detroit 7, Michigan 


vertical 
corrugation 
lengthens service 
life of retorts 


Repeat purchases by prominent Heat 
Treaters is their endorsement of the 
superior performance and economy of 
our Vertically Corrugated Retort. 


We will cooperate with your Engineer- 
ing Organization in designing your 
Alloy steel fabricctions and other 
metal and non-ferrous metal fabri- 
cations. 


We hove facilities to form %" thick 
by 10 ft. long steel in our 500-ton 
Press Brake; heavier plate in shorter 
lengths. We also hove facilities for 
roll forming heavy and thin wall cylin- 
ders to almost any diameter you 


specify. 


We hove 25 years experience fabri- 
cating for the Heat Treating industry 
ond corrosion resisting metals for the 
Chemical Processing industries. 


We solicit your inquiries for Retorts, 
Boxes, Baskets, Trays, Radiont Tubes 
ond Fixtures etc. used in the Hect 
Treating Industry. 


For further information 
send for literature 
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This is the twenty-fifth of a series of advertisements dealing 
XX with basic facts about alloy steels. Though much of the in- 
formation is elementary, we believe ut will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


Thermal Stress-Relieving of Alloy Steels 


In the production of alloy steel bars are allowed to cool in still air to 
i and parts made of alloy steel, stresses room temperature. 
a are sometimes set up, and these In the case of quenched and tem- 
stresses must be relieved before op- __ pered alloy bars, the stress-relieving 
timum results can be expected. Two temperature should be about 100 
. general types of stress-relieving are deg F less than the tempering tem- 
. practiced—thermal and mechanical. _ perature. Should the stress-relieving 
In this discussion we shall consider temperature exceed the tempering 
at only the former. temperature, the mechanical prop- 


There are several important rea- 
sons for thermal stress-relieving. 
Among these are the following: 

(1) The first and most fundamental 
purpose is to reduce residual stresses that 
might prove harmful in actual service. In 
the production of quenched and tempered 
alloy steel bars, machine-straightening is 
necessary. This induces residual stresses in 
varying degrees. Bars are usually stress- 
relieved after the straightening operation. 
When the bars are subjected to later pro- 
cessing that sets up additional stresses, sub- 
sequent stress-relieving may be necessary. 

(2) A second major purpose of thermal 
stress-relieving is to improve the dimen- 
sional stability of parts requiring close 
tolerances. For example, in rough-machin- 
ing, residual stresses are sometimes intro- 
duced, and these should be relieved if 
dimensional stability is to be assured 
during the finish-machining. 

(3) Thermal stress-relieving is also rec- 
ommended as a means of restoring me- 
chanical properties (especially ductility) 
after certain types of cold-working. More- 
over, it is required by the ‘‘safe-welding”’ 
grades of alloy steels after a welding 
operation has been completed. 

Alloy bars are commonly stress- 
relieved in furnaces. Temperatures 
under the transformation range are 
employed, and they are usually in 
the area from 850 deg to 1200 deg F. 
The amount of time required in the 
furnace will vary, being influenced 
by grade of steel, magnitude of 
residual stresses caused by prior 
processing, and mass effect of steel 
being heated. After the bars have 
been removed from the furnace, they 


erties will be altered. 

Items other than bars (parts, for 
example) can be wholly or selec- 
tively stress-relieved. If the furnace 
method is used, the entire piece is of 
course subjected to the heat; selec- 
tive relieving is impossible. How- 
ever, if a liquid salt bath or induction 
heating is used, the piece can be 
given overall relief or selective relief, 
whichever is desired. 

Detailed information about stress- 
relieving is available at all times 
through Bethlehem’s technical staff. 
Feel free to consult with our metal- 
lurgists, who will cooperate fully 
without cost or obligation on your 
part. And remember that Bethle- 
hem can furnish the entire range of 
AISI standard alloy steels, as well 
as special-analysis steels and all 
carbon grades. 


If you would like reprints of this series of ad- 
vertisements from No. I through No. XX, please 
write to us, addressing your request to Publica- 
tions Department, Bethlehem Steel Company, 
Bethlehem, Pa. The first 20 subjects in the series 
are now available in a handy 36-page booklet, 
and we shall be glad to send you a free copy. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast pETH EM 


Steel Corporation. Export Distributor: ST EL 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Tomorrow's products today...from NATIONAL CARBON Research 


The biggest carbon electrode ever made — shown in one of National Corbon Company's electrode plants, Niogaro Falls, N. Y. 


Now TIONAL electrodes 


TRADE MARK 


up to 60” in diameter! 


This 10 ton, 60” diameter ‘‘ National” electrode is 
larger than existing furnaces require. But on draw- NaTiona Canson gives furnace operators... 


ing boards now are submerged arc furnaces rated at ‘> Highest uniform electrede quality 


over 50,000 kilovolt-amperes. They’ll need giant Nationa! Service Oreanizetl 
electrodes to perform successfully. x 


By anticipating industry’s needs, National Carbon Technical electrode program 
meets customers’ requirements with fully developed for operators 
products. One more reason to specify “NATIONAL” vy Scientific pockaging to assure 
ELECTRODES, product of the nation’s foremost damage-free delivery. 
electrode producer. 


The terms “National” and “Union Carbide” are registered trade-marks of Union Carbide Corporation SS 
NATIONAL CARBON COMPANY ~- Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atianta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. Is Canada: Union Carbide Canada Limited, Toronto. 
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BaW Refractory Castables for Metal Working Furnaces 


Temp. F PROPERTIES «TYPICAL APPLICATIONS 


High resistance to spalling 
low volume change and 
shrinkage. 


High strength, exceptional refractoriness, un- Can be used in applications similor to those of B&W 
usual volume stability, excellent resistance to Kaocast and where higher refractoriness is required. 
spalling. 


Sufficient strength and hardness to withstand 
abrasion, considerable physical 
erosion. 


Resists reducing atmospheres. Has good re- Annealing furnace bases and other applications where 
sistance to erosion, abrasion and thermal resistance to reducing atmospheres is essential. Also as o 
shock. general purpose castable for linings in medium temperature 
service. 


Patching linings ond beffies and for ony application where 
plastering rather than gunning or costing is required. 


High alumina content, exceptionally high Aluminum furnace linings where high clumino content is 
strength for resistance to abrasion and erosion. important. 


nd for your copy of B&W Bulletin R-35. It gives 
information on B& W's versatile refractory castat 


(Continued from page 45) 7. Platine Thickness tive compound which is water 


4 RY ip, *Pecific combination of *PPlication 

B&W and slag attack. Soaking pit covers, linings of high tempercture hecting 
a ee negligible reheat ond forging furnaces, burner blocks, electrode linings of ERE has 
| Kaocast electric furnace roofs, linings of non-ferrous metal furnaces. 

B&W 
1 
Baw Aluminum melting furnaces, linings and cor tops in heat 
Kaocrete treating furnoces, os well as in sections of a wide variety 
of furnaces that are subject to scros by hand tools or 
B&W 
Kaocrete 
Baw Has an adhesive plastic texture particularty 
Kaocrete suited for vertical or ov srhanging constructions. 
Excellent for plastering. 

} Offers castable’s fast, low cost installation 

will resist reducing atmospheres. Can be 
ae and forge furnaces. Also for general maintenance and 
patching. 

B&W Has the same properties as B&W Kaolite 20. 
Kaolite Can be used for higher temperatures but 
22 not in reducing atmospheres. 
Firebrick B&W Junidr Firebrick B&W Insulating Firebrick BaW MEW YORK wy 


(Continued from page 45) 
153. Marking Metal 


Bulletin on electromark process. Equip- 
ment. Operating instructions. Electro- 
mark Corp. 


154. Melting Furnace 

New 4page bulletin on new 60-cycle 
coreless induction melting furnaces. Data 
for melting iron, aluminum, copper alloys. 
Ajax Engineering 


155. Metal Cleaning 

Data sheet on Alkontrol, addition agent 
for metal cleaning and cyanide copper 
baths. Northwest Chemical Co. 


156. Metal Treatment 
Booklet on metal treating and finishing 
products. John Swift Chemical Co. 


157. Metallograph 
12-page book on desk-type metallo- 
graph. American Optical 


158. Metallographic 
Equipment 
12-page catalog E-29 describes bright- 
field equipment for visual observation 
and photography. Bausch & Lomb 


159. Microhardness Tester 

Data on combination microhardness 
tester and metallurgical microscope. Shef- 
field Corp. 


160. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co. 


161. Microscopes 

40-page catalog on metallographs, met- 
allurgical, toolmakers, stereoscopic, po- 
larizing, phase and other microscopes. 
Unitron Instrument Div., United Scien- 
tific 
162. Moisture Analyzer 

Data on electrolytic analyzer for con- 


trol of moisture in gases. Manufacturers 
Engineering and Equipment Corp. 


163. Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing. 
Magnetic Analysis 


164. Pickling Baskets 


Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelli 


165. Pickling Baskets 

12-page bulletin on mechanical pick- 
lers, crates, baskets, chain and accessories. 
Youngstown Welding & Eng’g 


166. Plating 

New 12-page bulletin on anodes, anode 
accessories and chemicals for electro- 
ma and finishing. Hanson-Van Win- 
cle-Munning 


167. Plating Thickness 

Metal ~~ V-3, No. 2, on sample prep- 
aration and optical measurement of plat- 
ing thicknesses. Buehler, Ltd. 


168. Powder Metallurgy 

Folder on tooling for powder metal- 
lurgy discusses — speed steels, die 
steels. Vanadium-Alloys Steel Co. 


169. Powder Press 


Dorst automatic press for powdered 
metal is described in bulletin. Pressure 
ram stroke and other specifications. Arn- 
hold Ceramics 


170. Powdered Iron 
Properties of Plast/Iren with and with- 
out copper. Plestic Metals Div. 


171. Precision Casting 

4-page bulletin on Accu-Cast method of 
casting mold and die components without 
subsequent machining. Manco Products 


172. Prevention of Rust 
Folder on solvent detergent that cleans 

and protects. For use in spray washing 

machine. Oakite Products, Inc. 


173. Protective Coatings 

Folder 301 on industrial protective coat- 
ings of rubber, neoprene and other m :- 
terials. Arco Steel Fabricators 


174. Quenching 


Data sheet 29 on quenching oil includes 
data on effect of agitation, advantages 
and specification. Sun Oil 


175. Radiation Products 
8-page catalog on equipment for nuclear 
research. Radioactive sources, shielding 
and exposure equipment, instruments, 
services. Budd Co. 


176. Radiography 

16-page booklet on materials and acces- 
sories for industrial radiography. Guide 
to selection of film. Recommended devel- 
opment techniques. Eastman Kodak, X- 
Ray Div. 


177. Recirculating Furnace 
Bulletin on continuous-type recirculat- 

ing furnace shows design of furnace, its 

operation. Industrial Heating Equipment 


178. Refractories 


24-page bulletin R-35 on castables, in- 
sulating concrete mixes, plastics, ramming 
mixes, and mortars. Babcock & Wilcox 


179. Refractories 

New 24-page pocket-size booklet on se- 
lection of castables, cements. ramming 
mixes and patches. Chas. Taylor Sons Co. 


180. Rust Preventive 


Bulletin on nonflammable rust preven- 


BUSINESS REPLY CARD 


Ne Postage Stamp Necessary If Mailed Im the United States 


5¢ POSTAGE WILL BE PAID BY— 


METAL PROGRESS 


7301 Euclid Avenue 
CLEVELAND 3, OHIO 


tive compound which is water soluble, 
nontoxic. Production Specialties 


181. Salt Bath Descaling 

12-page bulletin B-40 describes continu- 
ous and batch descaling lines for remov- 
ing oxide from steel, bronze, copper, 
stainless and titanium. Drever 


182. Salt Bath Furnaces 


Data on salt bath furnaces for batch 
and conveyorized work. Upton 


183. Saws 

Catalog C-55 describes 35 models of 
metal-cutting saws. Armstrong-Blum 
184. Shear 

Bulletin on bar and billet shear for 
rounds, squares, flats, billets and struc- 
turals, either hot or cold. Hill Acme Co. 


185. Shell Molding 

4-page reprint on how use of shell cores 
eliminates machining of large stainless 
Steel castings. Cooper Alloy Corp. 


186. Shotblasting 

— “Primer on the Use of Shot and 
Grit” oblems of blast cleaning opera- 
tions. Hickman, Williams 


187. Specification Key 

Guide to Government specifications for 

ee rustproofing and paint 
ding chemicals. American Chemical 

Paint 


188. Spectrometer 

8-page ulletin 44 on direct reading 
spectrometers. Operation and construc- 
tion. Baird Atomic 


189. Spring Steels 

Spring steel catalog offers 785 sizes of 
hardened and tempered spring steels, and 
133 cold rolled and bright annealed sizes 
in stock. Sandvik Steel 


190. Stainless Fasteners 

24 page catalog 56-A lists sizes and 
types. 1000 items included. Star Stainless 
191. Stainless Steel 


Booklet on 430 stainless 
fabrication. Sharon Steel 


192. Stainless Steel 

24-page booklet on stainless bar and 
wire orms available, grades. Advan- 
tages, properties, fabrication, electropol- 
ishing, ebonizing. Armco Steel Corp. 


193. Stainless Steel 

3-page book on corrosion resistance of 
Stainless steels. 18 tables on tests in acid, 
neutral and alkaline solutions. Interna- 
tional Nickel 


194. Stampings 
16-page brochure on story of stamping. 
Handy tabular data. Republic Steel 


Properties, 


FIRST CLASS 
PERMIT No. 1585 
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CHICAGO, ILL. 


Continuous Automatic 
Bright Annealing Furnaces 


Yesterday's Pioneers... 
Today’s LEADERS 


Almost 30 years ago, Holcroft was leading the way in the 
development and refinement of continuous automatic heat 
treating furnaces. The furnace shown in the oval, for example 

. an oil fired, muffle-type, steam atmosphere furnace for 
bright annealing copper wire . . . was built back in 1930 for 
a prominent Canadian wire and cable manufacturer. 


Holcroft’s position of leadership, well established then, re- 
mains unchallenged now . . . and Holcroft’s present-day ver- 
sion of a continuous automatic bright annealing furnace 
(illustrated above) perhaps best explains why. For this mod- 
ern furnace bright anneals brighter, cleaner, faster. It features 
radiant tube heating, controlled exothermic atmosphere, 
complete mechanical handling, a temperature regulated 
cooling tunnel . . . and it will handle 2,500 pounds of copper 
and brass tubing per hour, straight or coiled, in sizes from 
tiny capillary to 3” O.D. In a word, it’s all Holcroft, and in a 
heat treat furnace there’s nothing finer. You'll find that out 
for yourself when you make your next furnace a Holcroft. 


AND COMPANY 


6545 EPWORTH BOULEVARD . DETROIT 10, MICHIGAN 


CLEVELAND. OHIO HARTFORD. CONN. HOUSTON, TEXAS PHILA. PA. 
CANADA: Walker Metal Products, Ltd.. Windsor, Ontario 
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J&L 


RESTRICTED 
4 


COLD \ TOLERANCE 0005 Incl. crown 


ANALYSIS 1010 

Many times, by FINISH #2 finish 

varying processing, HARDNESS 3 Temper 

J&L is. able to , THICKNESS * 
develop properties in cold 4 + 0005 Incl. crown 
rolled strip which greatly WIDTH 
facilitate production opera- + 005 
tions and/or give the product TOLERANCE =~ 
superior qualities without add- COM SIZE Cut lengths 
ing to end product cost. End PACKAGING Skidded F 


result is lower costs through 
improved products or better \ 
assembly and improved yield. 


We believe it worthwhile to THE 41N1 SOURCE FOR COLD ROLLED STRIP STEEL 
investigate the possibilities of Now there are four J&L plants with facilities for 
J&L Restricted Specification production of “Restricted Specification” cold rolled 
Cold Rolled Strip applied to strip. Strategic locations at Youngstown, Indianapolis, 
your production. Los Angeles, and Kenilworth, N. J., provide the security 
of 4 sources plus the close working relationship 
which local production centers make possible. 

J&L STRIP STEEL DIVISION PRODUCTS 
Low Carbon, High Carbon, Annealed or Hardened 
and Tempered Spring Steel, Electro Galvanized or 
Hot Dipped Continuous Galvanized, Tin Coated, Alloy, 
Stainless. 


Jones & Laughlin 
STEEL CORPORATION 

STRIP STEEL DIVISION 
GENERAL OFFICES: YOUNGSTOWN 1. OHIO 
PLANTS : YOUNGSTOWN + INDIANAPOLIS + LOS ANGELES + KENILWORTH NEW JERSEY 


SALES OFFICES: NEw YOR + ROCHESTER * NEWINGTON, CONN. YOUNGSTOWN «+ CLEVELANC 
DETROIT «INDIANAPOLIS CHICAGO © LOS ANGELES SAN FRANCISCO 


FORMERLY THE COLD METAL PRODUCTS COMPANY 


COM SIZE 2502 per inch of width 
vee 
sf ga + 
a TOLERANCE 0905 Incl. crown 
+ 
5 
aS eter | COU SIZE. up to 200% per inch of width 
ING skidded and shrouded 
qr 
> 
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195. Stampings 

6-page folder tells how deep drawn 
a are produced. Transue *% Wil- 
tams 


196. Steel 

256-page handbook lists sizes, weights, 
lengths, steels available, shapes. Data on 
mechanical properties, standard steel 
compositions, hardness numbers conver- 
sions. Ryerson 


197. Steel 


Bulletin on Yoloy “S” steel. Properties, 
welding, chemical analysis, corrosion re- 
sistance, strength. Youngstown Sheet and 
Tube Co. 


198. Steel 52100 


Stock list on 52100 tubing, bars and ring 
forgings. Peterson Steels 


199. Steel Tubing 

New catalog on seamless and electric- 
resistance welded steel tubing. Sizes, 
shapes, compositions. Ohio Seamless Tube 


200. Sub-Zero Treatment 
12-page booklet on industrial chillin 
equipment for shrinking, testing an 
treating of metals. Cincinnati Sub-Zero 
Products 


201. Temperature Control 
Data sheet on controls for holding 

specimen temperatures for stress-rupture 

and creep testing. Leeds & Northrup Co. 


202. Temperature Measuring 
8-page catalog 175 on optical, micro- 

optical, radiation, immersion and surface 

pyrometers. Pyrometer Instrument Co. 


203. Temperature Measuring 

New bulletin 24-1 on selector switches 
for temperature measuring circuits. 
Types. construction and capacities. Ther- 
mo Electric 


204. Tempilstiks 

Folder 571 on Tempilstik, pellets and 
Tempilaq, temperature indicating de- 
vices. Tempil’ Corp. 
205. Tester 

Bulletin No. 4 on universal tester. 
Capacities, accessories. W. C. Dillon & Co. 
206. Testing 


Literature on pickle pills for testing 
strength of pickling solutions. Ferro Corp 


207. Testing Machines 

12-page catalog on ten testers including 
hardness, ductility, tensile. compression 
and transverse strength. Detroit Testing 
Machine 


208. Thickness Tester 
Data sheets give ranges, principle of 


operation of nondestructive thickness 
tester. Unit Process Assemblies 


, 1958 


209. Titanium Alloy 

Data sheet on MST 6Al1-4V high tem- 
perature titanium alloy. Creep and fa- 
tigue properties. Mallory-Sharon Tita- 
nium Corp. 


210. Titanium Wire 


Conversion table for titanium wire and 
rod converts diameter sizes to feet per 
pound or pounds per foot. Johnston & 
Funk Titanium 


211. Tool Steels 

Bulletin on tool steels, hot work spe- 
cialty steels, bar stock, billet, sand cast- 
ing, drill rod, flat ground stock and tool 
bits. Darwin & Milner, Inc. 


212. Tool Steels 

4-page data sheet on Oilgraph-EZ, sul- 
phur-bearing oil hardening graphitic tool 
steel. Heat treatment. Allegheny Ludlum 
Steel Corp. 


213. Tool Steels 


16-page booklet on steels for forging 
operations. Basic forging operations, 
equipment. Heat treatment of steels for 
hot foreing. Crucible Steel 


214. Tube and Bar 

Bulletin 156 on Meehanite and Ni- 
Resist tube and bar stock. Properties and 
uses. Centrifugally Cast Products Div., 
Shenango Furnace Co. 


215. Tubing 

Bulletin on stainless and high-alloy 
tubing and pipe in nuclear energy devel- 
opments. Alloy Tube Div., ‘arpenter 
Steel 


216. Tubing 

Bulletin 3 on small tubing for industry. 
Sizes, alloys, tempers, tolerances. Preci- 
sion Tube Co 


217. Tungsten Carbide 

Technical data and advantages of tung- 
sten carbide with platinum binder for 
wear resistant and corrosion resistant ap- 
plications. Kennametal, Inc 


218. Ultrasonic Cleaning 
Folder on Sonogen ultrasonic generator 
for metal cleaning. Branson 


219. Vacuum Alloys 

Folder on vacuum melted cobalt, fer- 
rous and nickel-base alloys. Quality con- 
trol. Cannon-Muskegon Corp. 


220. Vacuum Furnace 

6-page data sheets on high-vacuum fur- 
nace for operation at 3600° F. Specifica- 
tions and operating characteristics. Rich- 
ard D. Brew & Co. 
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12 32 112 132 
13 3 & 73 113 133 
14 344 54 7494 114 134 
is 35 7 115 135 
16 36 56 76 % 116 136 
18 118 138 
20 40 60 ‘80 100 120 140 


221. Vacuum Furnaces 


Bulletin 557 on vacuum furnaces for 
temperatures to 2100° F. Dimensions of 


pit and bell types. Hevi Duty Electric 
222. Vacuum Metallizing 


Bulletin 780 gives uses and advantages 
of vaeuum metallizing, materials and 
properties of vacuum metallized coatings, 


the process, equipment. Stokes 


223. Vacuum Metals 


2l-page report on vacuum melted 
ma discusses equipment, properties of 
metals and their applications. Ajax 


Electrothermic Corp. 
224. Vanadium in Steel 


189-page book on properties of ferrous 
alloys containing vanadium and their ap- 


plications. Vanadium Corp. 


225. Welding 


7-page reprint on properties of weld de- 
posits of nickel-molybdenum-vanadium 


steel. International Nickel Co. 


226. Welding 


16-page bulletin on welding techniques 
for seam welding low-carbon and stain- 
less steels. Speeds, use of interrupted and 
continuous current, welding dissimalar 


thicknesses. Taylor-Winfield Corp. 
227. Welding Electrodes 


$4-page pocket-size booklet describes 
characteristics, coating, sizes of various 
electrodes and compares them with stand- 
ard designations and other electrode 


brand names. Harnischfeger 


228. Welding Equipment 


Catalog on Cadweld process and arc- 


welding accessories. Erico Products 


229. Wire Mesh Belts 


130-page manual on conveyor design, 
belt specifications. metallurgical data. 


Cambridge Wire Cloth 
230. Zine Coating 


New booklet on zinc coated steel. 


Weirton Steel Co. 


231. Zirconium 


New 8-page booklet on properties and 
applications of commercial grade zir- 
conium. Chart compares corrosion resist- 
ance with tantalum, Hastelloy C and type 


316 stainless. Columbia-National Corp. 


232. Zirconium 


8-page brochure on zirconium’s corro- 
sion resistant properties. Applications 
based on this property. Carborundum 


Metals Co. 
233. Zirconium 


New 18-page pocket-sized book on 


manufacture, properties, metallograph 


y, 


machining, metal powders. Extensive 


bibliography. Titanium Alloy Mfg. Di 
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Measures, records, controls moisture 


This single instrument controls and measures | a | 
furnace atmospheres over dew points ranging 
7 from below -100°F to greater than + 100°F. Oe 
® Enables you to hold moisture content of fur- 
3 nace gases within narrow limits — anywhere rae if 
: from one part per million to one hundred 
thousand parts per million! ce 
With this revolutionary new instrument you need never worry 
about the moisture content of furnace gases being too high, 
or too low. 
That's because the new Meeco Model W Electrolytic Mois- 
ture Analyzer enables you to hold the moisture content of 
furnace gases to optimum values . . . automatically . . . within 
your exact specifications. 
Why not let our engineers furnish recommendations con- "a 
cerning the Model W for your own particular process? Write 4 
for complete information today! 


For measurement only 
(Shown with Model A Oil 
Seporotor and Model | Vapor- 
izing Valve, optional) 


Electrolytic Moisture Analyzer 
MANUFACTURERS ENGINEERING & EQUIPMENT CORP. Po. 
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A Review of the Phosphate Coatings 


Specified for the Protection of Metal Surfaces 


By HUGH GEHMAN, Assistant Manager, Product Development Dept., AMERICAN CHEMICAL PAINT COMPANY 


Phosphate coatings are protective in- 
organic finishes that actually change 
the chemical nature of metal surfaces. 
The metal reacts with the applied phos- 
phate solution to form a nonmetallic, 
crystalline coating which serves to: 


+ Improve paint adhesion 
* Provide protection against i 
* Increase lubricity of friction surfaces 


+ Facilitate mechanical deformation of 
metals 


+ Decorate—in many instances 


Satisfactory protection of steel, zinc 
and aluminum surfaces against corro- 
sion, paint peeling and blistering, and 
hard wear requires precision methods 
of chemical conversion coating. 


Types of Conversion Coatings 

There are seven classes of chemical 
conversion coatings commonly speci- 
fied and used throughout industry to- 
day. They are as follows: 

Zinc-iron phosphate (ACP Granodine®). 
This is the heaviest type of coating 
(gray in color) used for prepaint treat- 
ments on steel, iron and zinc surfaces. 
The process requires five or six opera- 
tions: cleaning; rinsing; rust removal, 
if necessary; coating; rinsing; and a 
second rinse. Coating weight ranges 
from 100 to 600 mg per sq. ft. 

Medium or large volume production 
of automobile bodies, appliances, pro- 
jectiles and cabinets can be handled 
effectively. 

The coating solution improves paint 
adhesion by forming a crystalline de- 
posit over the metal surface. This de- 
posit is rough, as revealed microscopi- 
cally, and so offers an ideal gripping 
surface for paint particles. 

-iron phosphate (ACP Thermoil- 

Granodine®). This is a heavy black 
coating used on friction surfaces to 
prevent galling, scoring and seizing of 
parts. Typical metal parts treated are 
pistons, piston rings, gears, cylinder 
liners, camshafts, tappets and various 
small arms components. 
Iron phosphate (ACP Duridine®). This 
is a comparatively new process that 
places a light coating on surfaces for 
improved paint adhesion. Since clean- 
ing and coating occur in the same bath, 
it has only three to five stages. 

The iron phosphate treatment is a 
spray process suited for medium to 
large volume, large or small work. Pre- 
cleaning is normally unnecessary, an 
economy factor in its favor. 

Products protected by this process 
are steel or iron fabricated units, such 


as cabinets, washing machines and 
refrigerators. Weight of coating is 50 
to 100 mg per sq. ft. 


Zinc phosphate (ACP Lithoform®). This 
is a crystalline coating produced on gal- 
vanized iron and other zinc surfaces— 
also cadmium—for improving paint 
adhesion. The purpose of the coating 
is to provide a paint-gripping surface 
and tw prevent the reaction between 
acidic components of the paint and 
the zinc metal, with the formation of 
soaps and loss of paint adhesion. 

This coating is applied in weights of 
75 to 500 mg per sq. ft. There are no 
limitations on volume or production 
or on size of products treated. Zinc 
phosphate coating is used on zinc alloy 
die castings, zinc or cadmium plated 
sheet or components, hot dip galvan- 
ized stock, and Galvanneal. 


Amorphous phosphate (ACP Alodine®). 
This is a relatively new protective coat- 
ing for aluminum and aluminum al- 
loys. It may be used in place of anodic 
deposition for improved paint adhesion 
and corrosion resistance. 

This coating is practical for produc- 
tion in any volume. Coating weight is 
100 to 600 mg per sq. ft. Products 
treated include helmets, belt buckles, 
aircraft and aircraft parts, bazookas 
and rocket motors, roofing and siding. 
Particularly good when aluminum is 
painted prior to forming. 

Zinc-iron phosphate for oil absorption (ACP 
Permadine®). This is a_ relatively 
heavy coating adapted to the retention 
of rust-inhibiting drying or nondrying 
oils and waxes on ferrous metal sur- 
faces. The coating is applied to a 
weight of 1000 to 4000 mg per sq. ft. 

The process is satisfactory for large 
or small work in any volume—nuts, 
bolts, hardware, guns, tools, etc. 


Zinc-iron phosphate for metal forming (ACP 
Granodraw®). This is a specialized 
coating used in conjunction with a 
suitable lubricant to facilitate the cold 
mechanical deformation of steel. The 
coating acts as an anchor for the 
lubricant throughout drawing, extru- 
sion, and cold forming operations. 

It is a successful treatment for prod- 
ucts such as blanks and shells for cold 
forming, heavy stampings, impact ex- 
truded shapes, drawn wire and tube. 
For more complete information about any 
one or all of these chemical conversion coat- 


ings, contact an ACP sales representative or 
write us at Ambler, Pa. 


Customer: Truck manufacturer 
Problem: Preparing cab parts for painting 
Cycle: Phosphate wash; phosphate wash; rinse; 


chromic acid rinse; dry 


Cust : Alumi screen monufocturer 
Problem: Final finish of aluminum shode screen 
Cycle: Wash; rinse; phosphate coat; rinse; 
chromic acid rinse; dry 


Customer: Water heater monufocturer 
Problem: Preparation of water heoter shells 
for y oh. obi. i 9 

Cycle: Phosphate wash; rinse; chromic acid 
rinse; dry 


Customer: Hardware manufacturer 

Problem: Preparing hardware parts for paint- 
ing 

Cycle: Wash; rinse; phosphote coct; rinse: 
chromic acid rinse; dry 


AMERICAN CHEMICAL 
PAINT COMPANY 


Ambler 16, Pa. 


Detroit, Mich. . St. Joseph, Mo. 
Niles, Calif. . Windsor, Ont. 
New Chemical Horizons for industry and Agriculture 
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Heating Costs 


Engineers at Thompson Products Inc.’s Michigan 
Division recently changed from gas-fired furnaces 
to fully automatic TOCCO. Application: heating 
for forging of automotive tie rods. Result: a sub- 
stantial reduction in direct labor costs, saving 
thousands of dollars a year on this heating for 
forging operation. Annual savings actually amor- 
tize the cost of the TOCCO installation in about 


r 7 
Mail Coupon Today— NEW FREE Bulletin 

The automotive tie rod shown here is only one The Ohic Crankshaft Co. + Dept. R-1, Cleveland 5, Ohie ; 
of over 500 parts heated for forging in | Please send copy of “Typical Results of TOCCO Induction Heating =| 
Thompson's new, modern forge plant. Every one | fo Forging ond Forming”. | 
of these parts is heated with TOCCO equipment. : Nome 

If your m .nufacturing operations require heat- | Pesition_ 
ing for forging, heat treating, brazing, soldering ; Company 
or melting, it will pay you to investigate TOCCO | Addres 
as a sound method of increasing productionand | City Zone State 
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SPECIFICATIONS 

Weight. . . . 40 pounds 

Capacity . . . up to 30 curies of 
Iridium 192 

Working 

Distance . . . 50 feet from operator 
to exposed source. 

Machine . . . lead shielded, stores 
source when not in use 

Uses. . . . . Y% inch to 3 inches of 


steel (or equivalent) 
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meee! 40 
Miditron 


GAMMA RADIOGRAPHY 


LOW COST... LIGHTWEIGHT ... PORTABLE... SAFE 


The Model 40 Iriditron is an extremely portable isotope radi- 
ography machine designed for the remote handling of Iridium 192 
in industrial radiography. 


it is especially designed for the kind of exposures which cannot 
be handled conveniently with X-Ray equipment. . . panoramic 
shots of several specimens arranged around the source and 
radiographed simultaneously ... internal shots such as circum- 
ferential and longitudinal welds in boilers and pressure vessels. 


Call on Nuclear Systems for your radiography equipment needs. 
Company offices in Philadelphia, Chicago and San Francisco. 
Sales representatives in principal cities. 


NUCLEAR SYSTEMS | + 


DIVISION-OF THE BUDD COMPANY. Philadelphia 


METAL PROGRESS 


2 
6 
> 
| 
vt | 


How to find a b 


heat-treating method 


Here’s a sound way to do it. Take your prob- 
lems to the people who have consistently, 
over the years, provided the metal treating 
industry with new and better ideas, more 
efficient, more practical equipment. This 
will bring you to Lindberg, creators of the 
famous Cyclone type atmosphere furnaces, 
the long-life ‘““dimple” vertical radiant tube, 
the revolutionary new CORRTHERM 
electric heating element and so many other 
innovations in better heat treating methods. 


Lindberg is synonymous with heat treating 
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furnaces. We build them for carbonitriding, 
carburizing, hardening, tempering, normal- 
izing, bright stainless annealing, brazing, 
carbon correction, nitriding, or any other 
metal treating requirement. Give your pro- 
duction processes the advantages of Lind- 
berg’s forward look in “heat for industry” 
techniques. Get in touch with your nearest 
Lindberg Field Representative (See classified 
phone book) or write Heat Treating Furnace 
Division, Lindberg Engineering Company, 
2448 W. Hubbard St., Chicago 12, Illinois. 


INDBE R oF Neat for industry 
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first, then paint... 


makes products look better longer 


CATERPILLAR | SINGER 


aye More and more plants turning out nation- 
fis ally-advertised products are standardizing 
on CrysCoat for pre-paint surface condi- 
tioning of steel. 
tg First off, CrysCoat banishes soils that tend 
: to reduce paint adhesion. At the same time, 
it creates an integral protective phosphate- 
i a coating on the surface that locks paint 
a ; tightly to metal. Corrosion is blocked before 
it can even start under the paint film. Rust 
: can’t undercut and blister the paint at 
all nicks and scratches. 


a Any good organic finish becomes even 
ei better in appearance and serviceability 
‘cA when applied to a CrysCoated surface. 


*A complete phosphating process by Oakite 


With four Oakite CrysCoat Processes to 
choose from, there’s bound to be one to 
match your production set-up and product 
requirements. Your CrysCoat Man can 
show you how. Send for Bulletin F8979 and 
F9475 that give detailed information. 
Oakite Products, Inc., 400 Rector Street, 
New York 6, N. Y. 


INDUSTRIAL 
oe 


| Service Rep ives in Principal Cities of U. S. ond Canede 
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Pilot Plant Equipment... 
a Lindberg Innovation 


When there is something new in “heat for 
industry”’ most often it comes from Lind- 
berg. The latest is a new line of Lindberg 
equipment now available that fills in a long- 
felt need in metal treating. Our engineers 
have designed a brand new group of fur- 
naces to bridge the gap between laboratory 
and production line. This larger-than-lab, 
smaller-than-standard equipment is designed 
specifically for pilot plant use. You can test 
your materials, your methods, on equipment 


moderately priced but production capable. 
Fuel-fired, electric and High Frequency units 
are included. Six different types of furnaces 
can be supplied including, as illustrated, an 
electric vacuum-type furnace ideal for testing 
this newest and most promising heat treat- 
ing method. Get in touch with your nearest 
Lindberg Field Representative (See classified 
phone book) or write Pilot Plant Equipment 
Division, Lindberg Engineering Company, 
2448 W. Hubbard St., Chicago 12, Illinois. 
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WESTERN ELECTRIC 
Sheathes Cable 
with Metal Jacket on 


Record-Breaking Soldering Job Accomplished with 
ALLIS-CHALMERS INDUCTION HEATERS 


EHIND your taken-for-granted telephone 

is busy Western Electric — manufacturing 

and supplying units of the Bell System. The 

Allis-Chalmers induction heater is typical of 

the scientifically engineered machinery utilized 

by Western Electric in turning out record- 

breaking quantities of equipment and apparatus 
essential to dependable service. 

In Western Electric’s ultra-modern cable 
sheathing operation, four Allis-Chalmers 50-kw 
induction heaters at Kearney, N. J., and four 
identical units at Chicago make up electronic 
speedways. 

Telephone cables 11-inch through 3-inch 
outside diameter race beneath specially de- 
signed induction coils which induce heat into 


ALLIS-CHALMERS 


the overlapping areas of the corrugated metal 
sheathing enclosing the cables. Amount of heat 
induced depends upon cable speed. Voltage- 
generating tachometers, magnetic amplifiers and 
saturable reactors control amourit of heat sup- 
plied by the coils. Heat is accurately controlled 
through all speed ranges. 


Mr. Hi Frequency is ready 

and able to help you, too 
If your job is one of brazing, soldering, harden- 
ing, annealing, or melting, it will pay you to get 
all the facts on induction heating. Contact your 
A-C representative or write Allis-Chalmers, In- 
dustrial Equipment Division, Milwaukee 1, Wis. 


AC 


ALLIS CHALMERS 


A-5373 
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Lindberg pioneers in 
High Frequency Heating 


Along with its pioneering in all phases of 
“heat for industry” Lindberg is one of the 
largest makers of High Frequency heating 
units. Our ““H-F”’ designers and engineers have 
made outstanding developments in this im- 
portant heat treating field. For example, we 
illustrate a remarkable unit just recently 
completed for aluminizing automotive 
valves. It was designed vertically, saving 
60% of floor space, and is completely auto- 
matic. No operator is required. It fits per- 
fectly into an automated production line. 
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Our High Frequency Division provides units 
for hardening, brazing, heating for forging 
and forming, annealing and many other pro- 
cesses, and designs a variety of fixtures for 
application to ““H-F” units. Lindberg also 
supplies a complete line of motor generators 
for all induction heating and melting appli- 
cations. Get in touch with your nearest Lind- 
berg Field Representative (See classified 
phone book) or write High Frequency Divi- 
sion, Lindberg Engineering Company, 2448 
W. Hubbard St., Chicago 12, Illinois. 


heat for industry 
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RECTIFIERS ? 
GENERATORS ? 
CONTROL EQUIPMEN 


At any stage, from planning to production, your problems can 
best be solved by H-VW-M .. . the one company combining 
complete engineering service with a complete line of equip- 
ment, processes and supplies. For further information, write to 
Hanson-Van Winkle-Munning Company, Matawan, New Jersey. 
Offices in principal cities. 


PLATEMANSHIP—Your H-VW-M combination— 
of the most modern testing and develop- 
ment laboratory—of over 80 years experi- 


@ 1037 ence in every phase of plating and 
polishing-—of a complete equipment, 
Industry’s Workshop for the Finest in Plating, Anodizing, and Polishing Pr * Equipment * Supplies process and supply line for every 
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Lindberg applies 


he creative 


touch to field-installation 


Here is an example of Lindberg’s creative 
touch in field-installed heat treating equip- 
ment. Our unique design of this movable 
overhead furnace saved space, labor and time 
and increased quality and operating efficiency 
in missile manufacturing. We have the tech- 
nical staff and the experienced engineers to 
design and install for you any requirement 
you may have for the application of heat 
to industry. Our service covers all types of 
heat treating furnaces, aluminum melting 
and holding furnaces, high frequency units, 


. Ceramic kilns, controls and all facilities re- 


quired to fit this equipment into your 
production processes. We specialize in 
“turn-key” operations covering everything 
from design and engineering to the finished 
job installed in your own plant. Whatever 
your industrial heating problem, a good way 
to solve it is to talk it over with Lindberg. 
Just get in touch with your local Lindberg 
Field Representative (See classified phone 
book) or write Lindberg Industrial Corpora 

tion, 2448 West Hubbard St., Chicago 12, 
Illinois. Los Angeles Plant: 11937 S. Regent- 
view Avenue, at Downey, California. 


heat for industry 
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In this glass lathe operation, ao mixture of natural Gas, 
hydrogen and oxygen is used to weld o Pyrex glass 
radio transmitter tube to a copper anode ring. 


RCA welds glass to metal at over 2000° F. 


... thanks to GAS 


Natural Gas is used to weld glass to metal in the 
production of radio and television tubes of many 
types at the RCA Tube Division plant in 
Lancaster, Pennsylvania. 

To effect the weld at over 2000° F., a mixture of 
natural Gas, hydrogen and oxygen maintains the 
high welding temperature on the Pyrex glass and 
metal parts as they rotate on a glass lathe. A Gas 
flame is then used to control and equalize the 
cooling of the glass down to the 900-600° F. range. 
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For information on how Gas can help you in 
your production operations, call your Gas Com- 
pany’s industrial specialist. He’ll be glad to discuss 
the economies and superior results you get with 
Gas and modern Gas-fired industrial equipment. 
American Gas Association. 


See Playhouse 90 with Julla Meade on CBS-TV. 
Watch local listings for time and station. Sponsored 
by your Gas Company and the Gas Industry. 
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prove complete satisfaction with these UMITRON imstrumen/s. 


AMES (CAN BRASS MINNEAPOLIS HONEYWELL 
CARMEGIE INSTITUTE UNION CARBIDE & CARSON 
OU PONT MISSOURI SCHOOL OF MINES 
GEMERAL ELECTRIC REYNOLDS METALS 
GEMERAL MOTORS U. 5. GOVERNMENT 
GOODYEAR ATOMIC UNIV. OF CINCINHAT 
Lt. UNIV. OF WASHINGTON 


aT. WESTINGHOUSE ELECTRIC 


51195 uly, $399 


BINOCULAR MODEL only $1379 BINOCULAR MODEL only $599 

UNITRON METALLOGRAPH and Universal Camera Micro- UNITRON INVERTED Metallurgical Micrescepe, Model MEC: 
scope, Medel U-Tl: 4 completely self-contoined instrument of Many of the features of the UNITRON Metallograph U-11, which 
modern design for visual observation, photography, projection ore connected with visual observation of opaque specimens, ore 
ond measurement of both opoque ond tronsporent specimens, included in this compoct unit. Think of the time which con be 
using bright-field, dork-field or polorized iluminction. While seved in your laboratory by providing eoch metollurgist with 
compact in size, it duplicates the performance of large, cumber- one of these hondy, inexpensive units for use at his desk. Model 
some instruments. Even loboratories on o limited budget con enjoy MEC is also ideal for use together with a polisher or micro- 
the accuracy, speed and efficiency possible only with o complete hordness tester. 
instaBation of this type. lord 4 
> Stenderd eptice inchede 3 chjective tenses with 40K, 100X oil immersion on nosepiece; 3 eye- 

revolving ep on revolving pieces: rsx. Micrometer KelSX, cocted. Magnifi- 

25-2000X. > Vertical illuminctor with iris diaphragm. Tronsformer housed 

High-intensity illuminator with vorioble tronsformer built in microscope bose. A microswitch on the base provides on 

into the microscope base. extra high intensity for photography. 
Built-in 344" =x 444" comerc. The imoge is cvtomaticolly in Binocvler mode! hes provision for cttoching 35mm comerc 

focus in the comera ond transition from observation to pho- to microscope bose. A 35mm ch is lable 


tography is instontoneous. 
Colibrated squore mechanical! stoge with colibroted rotatable 


stoge plote. 
Calibrated polcrizing opporatus, transmitted-light occessories Colibrated polorizing apporatus, 5 filters, dustcover, cabinet, 
for eyepieces, film etc. oll 
holders, “cabinets, dustcovers, etc. oll included. add 
Additional occessories, ovailable ot extra cost include: comera oftoch K20x for 2000X; tronsmitted- 
Polaroid Land Camera ottachment for “60-second” light jes sporent sp ; 
rcphy; 35mm comera attachment; low power stoge. 


objectives, vocuum heating stoge for temperatures to Hioore. 


THIS COMPLETE CATALOG ON UNITRON 
MICROSCOPES IS YOURS FOR THE ASKING 


FREE 10 DAY TRIAL 


264-256 es STREET - BOSTON 9. MASS 


Please send me your complete cotalog on UNITRON Microscopes. 
on any UNITRON MICROSCOPES... Nome ond Title I 
Let the instrument prove its value to you — in your —_ | 
own laboratory — before you decide to purchase. City Siete 
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YOU CAN DESCALE almost 9% tons 
of celd reduced stainless steel per hour 
with this gas-fired Drever Continuous 
Descaling Bath. It can process strip 
52” wide by 018” to .095” gauge. 
Virco Descaling Salt used in bath 
works equally well with titanium alloys. 


VIRGO’ SALT descales 18,700 lbs. 


of stainless strip in one hour 


You, too, can accelerate your descaling 
speed to synchronize with production, 
when you use Virco Descaling Salt. 
Equally important are the economy and 
safety you get when you use Virco. 


Steel and titanium—one bath ¢ You can 
descale both stainless steel and titanium 
alloys with the same salt bath. 


Fast © The salt is so effective in making 
surface coatings acid-soluble, that you can 
remove the coating in one-tenth to one- 
hundredth the usual pickling time. 


Safe for metals * Virco Descaling Salt 
reacts only with scale—and with no loss of 
base metal. There is no danger of hydrogen 
embrittlement when descaling titanium. 


Safe for personnel ¢ The Virco bath is 
simple and safe to operate when normal 
precautions are observed. Bath tempera- 
tures range from 800° to 1250°F., de- 
pending on the application. 


HOOKER ELECTROCHEMICAL COMPANY 
401 Forty-Seventh St., Niagara Falls, N.Y. 


Any form ¢ Descale strip, sheet, bars, wire, 
tubes, or any other form to a chemically 
clean surface. 


Acid disposal less of a problem * You 
can reduce the problems of spent acid 
disposal since the Virco process decreases 
acid consumption. 

To find out more specifically how Virco 
Descaling Salt gives you bright, clean sur- 
faces—at speeds to match your production 
requirements—write for Bulletins 25 and 
25-T, stating the application you are con- 
sidering. 

Help for your metal cleaning 
operations 

Get the benefit of Hooker's basic chemical 
experience for your metal cleaning opera- 
tions. Make Hooker your source for chemi- 
cals if you’re: 

Desanding © Use Virco Electrolytic Salt 
to remove sand, graphite, other impurities 
—produce a chemically clean surface. 


HOOKER 


CHEMICALS 
PLASTICS 


Reclaiming parts loaded with carbon or 
rust ¢ Virco Molten Cleaner works fast— 
is the quick answer for large-scale salvage 
operations. 


Vapor degreasing © You get unique sta- 
bility—degrease more parts between clean- 
outs—using TRICHLORethylene 
with psp (permanent staying power). 
Stripping, acid neutralizing * You can 
get Hooker caustic soda in four conven- 
ient flake sizes, in new easy-to-empty 
drums with 18” openings. 


Acid cleaning, pickling * You can get 
Hooker muriatic acid in 4,000-, 6,000-, or 
8.000-gallon tank cars. 


Plating with tin-zinc, tin, silver, copper « 
Get the benefit of more than 50 years’ ex- 
perience in potash production, when you 
specify NiaLk® caustic potash for your 
plating operations. 

For literature on any of these Hooker 
Chemicals for metals, just write us on 
your business letterhead. 


DURET® PLASTICS DIVISION + moRTH TONAWANDA 
NIALK® CHEMICALS WiAGARA FALLS & 
OLDsuRY® CHEMICALS wiacama 


Sales Offices: Chicago, \\!.; Detroit, Mich.; Los Angeles, Calif.; New York, N. Y.; Niagara Falls, N. Y.; Philadelphia, Pa.; 
Tacoma, Wash.; N. Tonawanda, N. Y.; Worcester, Mass. In Canada: Hooker Chemicals Limited, N. Vancouver, B. C. 
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LASTS 3 TIMES LONGER 
in Titanium Slurry 


Feed screws made of HASTELLOY alloy B last from 5 to 
6 years while moving titanium slurry into kilns. This is 
three times longer than the service life of feed screws 
made of other alloys and used under the same severely 
corrosive conditions. 

Handling titanium slurry is just another example of 
the many uses of HAYNES corrosion-re- 
sistant alloys. These nickel-base mate- 
rials also have unusual resistance to the 
hot mineral acids, strongly oxidizing 
salts, and powerful gaseous oxidants. 
For full details, write for descriptive 
literature. Address Haynes Stellite Com- 
pany, Division of Union Carbide Corp- 
oration, General Offices and Works, 
Kokomo, Indiana. 


Six Years in HCI at 140 deg. F. is another ex- 


ample of how HASTELLOY alloys are solving ALLovrs 
Metalworking’s corrosion problems. This pick- HAYNES STELLITE COMPANY 
ling tank outlasted previously used materials 

by 4 to 1. ’ - Diwision of Union Carbide Corporation 
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Kokomo, Indiana 


“Haynes” and “Hastelloy” are registered trade-marks of Union Carbide Corporation. 
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With ONE you know, the other you don’t 


Two alloy steel bars of the same type can differ 
markedly in hardenability—if they come from 
different furnace heats. But with Ryerson 8-step 
quality control, there’s no need to guess. Every 
Ryerson alloy bar is positively identified by heat 
number. You get a “heat history’”’ report with 
every order. 


Here’s what the Ryerson report tells you: 


1. Heat analysis. Not just the chemical range for 
the type of alloy, but the specific analysis of 


the heat from which your steel was rolled. 


2. Tested Hardenability. Not just the average 
hardenability for the alloy, but the actual 
Ryerson-tested hardenability for the particular 
heat ...as quenched and at three draw 
temperatures. 


You can always be sure with alloys from 
Ryerson. On your next order, get the protection 
offered by the Ryerson Certified Alloy Steel plan. 
It costs no more. Call your nearby Ryerson plant. 


© RYERSON STEEL 


Principal products: Carbon, alloy and stainless steel —bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON * WALLINGFORD, CONN. « PHILADELPHIA « CHARLOTTE * CINCINNATI » CLEVELAND 
DETROIT + PITTSBURGH * BUFFALO * INDIANAPOLIS + CHICAGO + MILWAUKEE « ST. LOUIS » LOS ANGELES * SAN FRANCISCO + SPOKANE «+ SEATTLE 
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Oxygen Rejuvenates 
the Converter Process 


Tue vse of pure oxygen instead of air for 
refining molten pig iron is as old as the bessemer 
process itself. In fact, Bessemer suggested the 
use of oxygen nearly 100 years ago. At that 
time no one knew how to produce it on any 
large scale and the idea was dormant for over 
80 years. Finally in 1937, C. V. Schwartz in 
Germany demonstrated the advantage of blow- 
ing blast furnace iron with oxygen instead of 
air and received patents on his work. The cost 
of oxygen at that time was still too high and, in 
addition, the detrimental effects of nitrogen on 
the welding, cold forming, and aging of air- 
blown steel were just beginning to be recognized. 

The steelmaking situation in Europe is radi- 
cally different from that in America; production 
methods are determined by the quality of raw 
materials, fuels, and markets in the two regions. 
Scrap is scarce in Europe becaus« much of the 
steel made is exported; in the United States scrap 
has usually been plentiful, All fuels are cheaper 
in the United States than in Europe. As a result 
of these two main factors, 90% of American steel 
has been made in basic openhearth furnaces for 
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By E. C. WRIGHT* 


The Linz-Donawitz (L-D) process 

of blowing impurities out of pig iron 
with a stream of pure oxygen 
striking the top of the bath 

is now operating in Hamilton (Ont.) 
and Detroit. The prediction is made 
that its use will expand rapidly 

in America where new steel capacity 
is needed. (D10a; ST) 


over 50 years. On the other hand, over 60% of 
European steel has been made by the basic 
lined, bottom air-blown converter process from 
the high-phosphorus pig irons produced in blast 
furnaces in England, Germany, France and Bel- 
gium. This old ( Thomas-Gilchrist ) 
yields a type of steel which is high in nitrogen 
(usually over 0.015%) and such steel was stead- 
ily becoming inadequate for meeting increasingly 


process 


*Consulting Editor, Metal Progress; Head of De- 
partment of Metallurgical Engineering, University of 
Alabama. 
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rigid specifications. European steel producers 
were faced with the dilemma of changing over 
half their producing capacity to openhearth or 
electric furnace plants, or to do something about 
the very troublesome nitrogen in the steel. New 
steelmaking plants would have cost enormous 
sums and raised the price of steel in Europe. 
Most steel made in stationary openhearths 
contains less than 0.005% nitrogen, while bottom 
blown converter steel will have between 0.012 
and 0.018%. <A difference of only 0.010% nitro- 
gen thus determines the process by which steel 
must be made! Over 80% of all steel is of low 
carbon content (under 0.20%) for such products 
as sheet, strip, plate, skelp, wire, pipe and struc- 
tural shapes, and small amounts of nitrogen have 
become increasingly troublesome to fabricators. 
These steel products are mostly made of rim- 
ming or semi-killed steels and the low-nitrogen 
openhearth steels are now usually specified. As 
a result the old acid bessemer process almost 
became obsolete in America where it is. still 
used for only a few special grades of steel. As 
remarked above, the bottom blown basic con- 
verter steel became more and more undesirable 
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Fig. 1 — First American Ves- 
sel During Final Stages of 
Construction. Courtesy Penn- 
sylvania Engineering Corp. 


in Europe because of its high nitrogen content. 

After World War II intensive study of this 
nitrogen problem got under way in Europe. It 
had long been known that the steel bath in the 
converter remained low in nitrogen as long as 
the carbon content. above 0.50%. German 
metallurgists found that if the air blast was 
stopped at some such carbon level, additions of 
roll scale or ore would supply sufficient oxygen 
to reduce the carbon to the desired content with- 
out adding any nitrogen, and a considerable 
tonnage of low-nitrogen Thomas converter steel 
was made in this manner. However, these large 
ore additions are likely to chill the bath below 
the proper pouring temperature. The slag vol- 
ume also increased and the final analysis of the 
melt was difficult to control. 

Other steel men in Sweden, Belgium, France 
and Germany were also busily investigating the 
use of pure oxygen for finishing the blow in 
spite of its cost. It was soon found that if the 
air blast was stopped at a certain carbon level, 
pure oxygen could then complete the purifica- 
tion without increasing the nitrogen content 
above about 0.004%. This resulted in a blowing 
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cycle such as § to 10 min. with air followed by 
2 to 3 min. with pure oxygen. 

Such bottom blowing with oxygen generated 
very high temperatures and also reduced bottom 
life due to excessive tuyere erosion. Tempera- 
ture control was soon established by additions 
of cold scrap or iron ore before the final oxygen 
blow or by mixing steam or CO, gas with the 
oxygen in the final stages. 

All four methods have been used in Europe 
during the past ten years and are making good 
quality basic steel with low nitrogen contents 
(under 0.004% ). Thus, by the use of a relatively 
small amount of oxygen for the final blowing 
stages, steel of a quality equal to basic open- 
hearth is being produced in large quantities, and 
the old Thomas basic converter process was 
As a result, sev- 
eral new converter plants, totalling about 65 
vessels using oxygen after blowing, have been 
erected. 


saved from gradual extinction. 


Pierre Coheur first described the operation of 
oxygen-steam blowing in Belgium at the A.S.M.’s 
First World Metallurgical Conference (see Metal 
Progress, Oct. 1951, p. 79). Since that time most 
steel in Belgium and Luxembourg has been made 
in this way. It seems to be the most easily con- 
trolled method as to final temperature and com- 
position. 
capacity has been doubled and now exceeds 


In Sweden the basic bessemer steel 


$00,000 tons per year; the Swedes are using oxy- 
gen plus CO, or oxygen and ore additions for 


Fig. 2 — Relation of Silicon in Hot Metal 
and Amount of Scrap Necessary to Keep 
Temperature Within Bounds. From D. O 
Davis, “The Oxygen Steelmaking Process”. 
Iron and Steel Engineer, Oct. 1955, p. 99 
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final blowing stages. French papers on this 
subject have mostly discussed the final blow 
with pure oxygen associated with scale or scrap 
additions. All have dealt with the purification 
of high-phosphorus hot metal (1.50 to 2.00% P) 
which is produced in most of the West European 
blast furnaces. 

At the same time many investigators continued 
their trials of pure oxygen for blowing molten 
pig iron. This work was stimulated by the 
development of the Linde-Frankl process for the 
production of tonnage oxygen at a reasonable 
cost (under $10 per ton). Since bottom blowing 
with oxygen for the whole cycle was undesirable, 
due to the short bottom life, the oxygen was 
blown through a vertical pipe ending just above 
the bath; the oxygen was at high pressures ( 100 
to 150 psi.) to blow the slag aside and penetrate 
the metal beneath. A water cooled copper cast- 
ing distributed the oxygen jet and this was 
attached to a long, water cooled pipe which 
could be raised or moved aside when the con- 
verter is tilted for charging or discharging. Work 
at Maxhutte Works and Duisberg in Germany 
and at Linz and Donawitz in Austria with 2-ton 
pots demonstrated the many advantages of blow- 
ing entirely with pure oxygen. This was 
promptly recognized in Austria, since the iron 
produced from Styrian ores contains less than 
0.20% phosphorus and could not be processed 
in the bottom air-blown basic converters ( which 
require at least 1.50% P for the after-blow ) 

Top blowing with oxygen indicated several 
important features entirely different from bottom 
blowing with air: 

1. Very high temperatures were generated 
which had to be controlled with additions of 
cold scrap or ore. 

2. Large additions of cold scrap (20 to 35% 
of the charge ) could be melted ( instead of about 
8% in bottom air-blown converters ). 

3. Phosphorus is burned out simultaneously 
with carbon (contrary to air-blown operations ). 

4. Sulphur is reduced by one third to one 
half. 

5. Oxygen efficiency is 90 to 95%. 

6. Refractory consumption is much less than 
in bottom blown converters and in openhearth 
furnaces. 

7. Bath temperature is directly proportional 
to the silicon content of the hot metal. 

8. Steels containing less than 0.004% nitrogen 
are made with 99.5% oxygen blast. . 

After three years of development work in 
Austria plants were built at both Linz and Dona- 
witz in 1953 to use the top blown oxygen process 
— now called the Linz-Donawitz Process (L-D 
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Percentage of Blowing Time 


Fig. 3 — Rates at Which Carbon and Phosphorus 
Are Removed in the Various Irons and Converters 


for short). These two plants have between them 
five 35-ton converters with a total capacity of 
250,000 tons per year. They were an immediate 
success and demonstrated that quality steel could 
be readily made equal to any openhearth prod- 
uct. During the past four years metallurgists 
from all over the world have made pilgrimages to 
Austria to observe the operations of these novel 
and highly successful plants. Most of these visi- 
tors were so impressed that many new installa- 
tions of oxygen blown converters are now in the 
planning stage; at least 15 plants employing the 
L-D process are now under construction in eight 
different countries. 

It may seem curious that, aside from Austria, 
the oxygen converter process has made little 
headway in Europe, although in the United 
States and Canada it is expanding rapidly. This 
is explained below; it depends on the fact that 
in these three countries low-phosphorus pig iron 
is available. In Western Europe the high-phos- 
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phorus irons are best handled in conven- 
tional basic converters, blown with air en- 
riched in oxygen and finished with oxygen 
diluted with steam or carbon dioxide. 


American Plants 


The first oxygen converter plant in North 
America was erected at the Dominion 
Foundries and Steel, Ltd. (Dofasco) at 
Hamilton, Ontario. As described by F. J. 
McMulkin in Transactions of the Canadian 
of Mining and Metallurgy, 1954, 
p. 225, this plant has two 45-ton converters. 
at Detroit (McLouth Steel 
Co.) has been so satisfactory for making 
autobody sheet that two new 80-ton ones 
are now being added, plus a new blast fur- 
nace and ore sintering plant. Two other 
large steel companies have converting de- 
partments in the construction stage, build- 
ing three 65-ton vessels each, and at least 
four other American steel companies are 
negotiating engineering contracts for similar 
installations. 

The steel producing capacity of these 
projects is close to 10,000,000 tons annually. 
Two 40-ton vessels operating alternately on 
30 to 40-min. blowing cycles will produce 
over 100 tons of steel per hour; two 80-ton 
vessels operating on similar cycles will pro- 
This 


is four to eight times the production rate 


duce up to 200 tons of steel per hour. 


of a modern 250-ton openhearth furnace 
melting a 50% hot metal charge without 
oxygen lancing. The capital cost of the oxy- 
about half the 
cost of an openhearth plant of similar capacity. 


Since these 


gen converter plants is only 


oxygen converters use a charge of 
75% hot metal and 25% cold scrap | 
hot metal, 50% cold scrap 


in openhearths ) they require more hot metal for 


as compared 
to the common 50% 


a given steel output, and this involves a 50% 
increase in blast furnace, coke oven, sintering and 
This feature 
makes the capital cost per ton of equivalent 


materials handling equipment. 
plants about equal. 

The converters are of simple construction. 
Figure 1 shows a view of the first American 
A one-piece 
shell is now preferred (instead of the three 


vessel before operations started. 


separate sections copied from the old converters 
with detachable bottoms). Since there are no 
bottom tuyeres, the lining is rammed solid with 
dolomite or magnesite mixed with pitch, or built 


up with basic brick shapes. Lining thickness is 
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Air-Blown Thomas 
3 Converter, High P tron 
a 
Carbon 
Phosphorus 
1 
4 | 
4 
+ 3 3 Converter, High P tron 
Carbon 
1 
Phosphorus 
0.20 4 
§ Linz and Dofasco Oxygen 
0.15 Converter, Low P Iron 5 
0.10 Carbon 2 
(Read Right) 
Phosphorus 
0.05 {Read Left} 1 


Table I — Average Conditions in 
Austrian and Canadian Plants Using L-D Process 


Linz Donawitz  Dorasco 
Av. hot metal 
Carbon 4.00% 4.40% 
Manganese 1.90 2.0 1.30 
Phosphorus 0.15 0.08 0.14 
Sulphur 0.04 0.05 0.03 
Silicon 0.90 0.20 1.10 
Av. blown metal 
Carbon 0.04% 005% 0.03% 
Manganes 0.33 0.35 0.28 
Phosphor 0.025 0.026 0.013 
Sulphur 0.024 O.022 0.020 
Av. slag 
ket) 14.006 14.00% 17.00% 
FeO, 7.00 $00 4.00 
SiO, 15.00 15.00 17.00 
40.00 38.00 45.00 
MeQ) 600 4.00 
15.00 6.00 
PO) 2 1w 
ALO 2.70 $00 


18 to 24 in. and may erode to 12 to 158 in. before 
it is replaced. Only 20 to 30 Tb. of refractory 
are used per ton of steel at Linz and Dofasco. 
The life of the lining is between 200 and 250 
blows — thus an operating vessel must be relined 
a week. The mouth of these 
verters is much smaller than the 


about once con- 
waist to pre- 
vent air swirling downward into the vessel during 
the blow. 

Operation of these top-blown vessels is much 
different from the bessemer. It is charged with 
about 25% cold scrap followed by about 75% 
hot metal and sufficient burned line or dolomite 
to make the proper slag. The flux is added in 
would be 


After 


hood is lowered and the 


stages —a_ representative 
2, 6 and 20 min 


charging, the 


program 
after the start of the blow. 
fume 
also lowered into the 
the oxygen blast on. 


oxygen pipe vessel with 
A quiet flame immediately 
appears; there is no shower of sparks or long 
flame as from the bessemer. 
(about 3000° F 
aspirates about five times the theoretical amount 
of air to burn the CO gas. 


This very hot flame 
ascends into the fume hood and 


A ring of water sprays 
around the periphery of the hood also helps cool 
the hot gases to about 1600° F. 
lined hood, from which they go into large spark 


in the refractory 
chambers and are further cooled with other 
water sprays to below 500° F. before entering the 
cleaners. 

It is interesting to watch the operations closely 
The flame steadily 


The chim- 


and one can get quite near. 


brightens as temperature increases. 
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ney effect sucks in a large amount of cold air 
and the action of large fans (150,000 cu. ft. per 
min.) behind the gas cleaning equipment accen- 
tuates this effect. As a result very little fume 
escapes into the building and the operation is 
much cleaner than in an old bessemer plant. 
The gases escaping the mouth of the vessel 
contain over 90% CO with very little nitrogen. 
Near the end of the blow the brightness of the 
flame diminishes and the time to stop the blow 
is estimated from the chemical analysis of the 
hot metal charged. When the operator decides 
the end point is reached the oxygen lance is 
raised and the vessel turned 90° to horizontal. 
An immersion pyrometer checks the teeming 
temperature and a sample is taken for carbon 
estimation. If temperature is too high, a 
measured addition of cold scrap is made; 
low, the blowing is continued for a short time. 


if too 


When the temperature and composition are 
adjusted the vessel is turned 90° in the opposite 
direction for pouring into the teeming ladle. An 
open tap hole on the pouring side of the vessel 
about 15 
mouth, which allows the steel to be poured from 


is located in. below the converter 
under the slag; ladle additions of deoxidizers are 
made to the molten metal. 

The silicon content of the hot metal regulates 
the temperature of the bath and the amount of 
Figure 2 
Both Dofasco and Mce- 
Louth are charging hot metal with about 1.25% 


steel scrap or iron ore to be added. 
shows this relationship. 
Si and using 25% scrap. (High-grade iron ore 
pellets are also being considered for this pur- 
The phosphorus content of hot metal 
at these plants is under 0.20%, and about 125 Ib. 


pose. 
of lime or dolomite are needed per ton of 
steel to produce a slag with over 45% CaO to 
Table 


position of hot metal, blown metal, and slag 


hold the phosphorus. I shows the com- 
Austrian and Canadian 
plants. The slag volume is close to 200 lb. per 
ton of steel and the ratio of (CaO+MgO) to 


SiO, is usually about 3.0. The amount of oxy- 


in operations at the 


gen blown per ton of steel varies from 1800 to 
2000 cu. ft. or about 160 Ib. Figure 3 
the impurities are removed during the blow. 


shows how 


At present the only operating oxygen plants 
are converting hot metal with less than 0.25% 
phosphorus. The question arises as to whether 
the process will make steel with a larger amount 
of phosphorus — such as the 0.90% Alabama iron 
and 1.5% Benelux irons now using the Thomas 
bottom blown Springorum, Speith, 
and Oe6celsen described in Stahl und Eisen 


essels. 


69 


for Jan. 1, 1953 some extended work on these 
high-phosphorus hot metals at Duisberg. Many 


blows were made in a 3-ton vessel, and later 
several 50-ton heats were produced which were 
of good quality with respect to final nitrogen and 
phosphorus content. It soon became apparent 
that the phosphorus content could be controlled 
by the manner in which the bath was cooled 
during the blow. When cold scrap was used for 
cooling. much of the phosphorus remained in the 
bath until the carbon was al! oxidized, and an 
after-blow was necessary to reduce phosphorus 
to required level. Additions of about 230 Ib. 
of low-phosphorus, 58% Fe ore per ton ( instead 
of steel scrap) reduced the bath temperature 
and increased the FeO content of the slag, with 
the result that phosphorus was oxidized and 
slagged while the carbon content of the bath 
was still high (0.50 to 1.00%). The ore also 
supplied oxygen and reduced the oxygen gas 
consumption by 30 to 40% and the blowing time 
proportionally. This different behavior with ore 
charges is due to the composition of the slag 
during the blow; when iron ore is added the FeO 
content of the slag rose rapidly, the solid lime 
was fluxed more rapidly, and such a slag holds 
the P.O; strongly. With such ore additions at 
the end of the blow the metal contains under 
0.06% carbon and 0.03% phosphorus. All of this 
work was done with 2.0% phosphorus iron and 
it demonstrates that there is good probability 
that the oxygen converter processes may be 
extended to almost any type of hot metal. 

It is obvious that as the phosphorus in the hot 
metal rises above 0.30% the amount in the slag 
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Fig. 4 — Two Oxygen Convert- 
ers «> Operation at McLouth 
Plant —at Left in Blow, at 
Right Tilted for Charging 
Casting pit in right foreground 


increases rapidly, and when pig iron containing 
as much as 2.0% phosphorus is encountered, the 
slag becomes very rich. For example, a slag 
containing 45% lime would then analyze over 
23% P,O;. In blowing such a bath with oxygen 
it would be necessary to skim the slag two or 
three times which would be tedious and expen- 
sive. Oxygen consumption would also increase 
over 40%. 

Metallurgists who have studied the top-blown 
converters state that if the phosphorus level is 
between 0.30% and 0.80% at least two slags 
would have to be used (and probably three 
slags for “es r phosphorus). This explains the 
reason why the old bottom-blown Thomas con- 
verters are being blown with oxygen-enriched 
air, with final stage using pure oxygen with or 
without CO, or HO. Apparently this is simpler 
and cheaper than the full stage blowing with 
pure oxygen in the oxygen converter for irons 
containing over 0.30% phosphorus. Since most 
American pig irons contain less than this, the 
top-blown oxygen converter is much more 
adaptable to American conditions than in most 
situations in Europe. 

Swedish metallurgists have also made im- 
portant contributions to this problem of making 
low-nitrogen steel from high-phosphorus hot 
metal. The blowing with mixtures of oxygen 
and CO, has been described by Kalling in con- 
nection with his extensive work at Domnarvet 
works with an oxygen blown rotating converter.* 
The latter operation is called the Kaldo or Stora 
Process and 35-ton production units are oper- 


*Revue Universelle des Mines, 1953, p. 612. 
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me, 


ating. Two new installations are reported as 
under construction at European plants. Rotating 
of the vessel greatly accelerates the slag-metal 
reactions, and the removal of phosphorus before 
the carbon is more readily accomplished. Bath 
temperature is controlled with scrap or ore addi- 
tions; less fume is produced since lower oxygen 
pressures are used for lancing. Figure 3 shows 
the reduction of carbon and phosphorus for 
both high and low-phosphorus hot metal in the 


three important methods of operating basic lined 
converters. 


Oxygen Production 


Obviously this spectacular process depends on 
the manufacture of oxygen in great quantity. 
Great improvements in cost and purity have been 
made during the past few years. It can now be 
made up to 99.5% pure at the rate of 500 tons 
per day in single plants at a cost of $5.00 per 
ton. Since less than 200 Ib. of gas is required 
per ton of steel, the oxygen cost is less than We 
—only about one quarter the cost of the fuel 
necessary for melting openhearth steel. An 
excellent paper by Steele and Cummings in 
September, 1956, before the Association of Iron 
and Steel Engineers gives a good description of 
oxygen plant design, operations and cost. A 
500-ton plant costs about $3,500,000 and supplies 
enough oxygen to make 5000 tons of steel per 
day. There is no longer any doubt that cheap, 
high- purity oxygen is re -adily available. 

One of the knottiest proble ms is related to the 
very hot gases leaving the mouth of the vessels. 
They leave the converter about 3000° F.; the 
volume amounts to about 1800 cu ft. of CO and 
200 cu. ft. CO, per ton of steel. Dust and 
fume content has been reported to be about 
7 grains per cu.ft. in the hood above the con- 
verter, consisting of very fine particles of iron, 
iron oxide and flux. Since the CO gas burns 
in the aspirated air, extremely high tempera- 
tures would be generated in the hood if a large 
amount of excess air did not dilute the mixture. 
Consequently, fans of 125.000 to 150,000 cu-ft. 
capacity per min. pull about four to five times 
the amount of air required to burn the carbon 
monoxide, and this cools the mixture to 1500 to 
1600° F. The then passes into large 
chambers where water sprays of 260 to 300 gal. 
per min. finally cool it so it can be handled in 
ordinary gas cleaning equipment. (The three 
plants now operating are using three different 
cleaning methods, all of which are reported to be 
satisfactory.) The gases exhausted from the 
stack contain between 0.2 and 0.4 grain of solids 


smoke 
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per cu.ft. It has been reported in several papers 
that 35 to 50 Ib. of dust is collected per ton of 
steel produced. The volume of gases to be 
cleaned for a 40-ton heat totals 2,000,000 to 
2,500,000 cu.ft., including 1,100,000 cu.ft. of 
water vapor from the sprays. 

The heat potential of these gases is fantastic. 
It seems a pitiful waste of thermal energy to cool 
them without recovering a part of their energy, 
roughly calculated as being over 800,000 Btu. 
per ton of steel. This heat should generate up 
to 200 kw-hr. of electricity in an efficient combi- 
nation of waste heat boiler and steam turbine, 
and this would be a major fraction of the energy 
required to produce marketable shapes, esti- 
mated by the American Iron and Steel Institute 
as about 330 kw-hr. per ton of ingots. 

It is estimated that oxygen converter steel 
may be produced from low-phosphorus hot 
metal for $3 to $5 less per ton of ingots than by 
other methods, other conditions Leing similar. 
The varying cost of raw materials, particularly 
steel scrap, will greatly influence this differential. 
For example, when scrap is $30 per ton the oxy- 
gen converter steel saves only about $3 over a 
50-50 openhearth heat; $60 scrap would raise the 
favorable differential to over $5 per ton. The 
question then becomes pertinent: Why not make 
most of our steel in the oxygen converter and 
abandon the openhearths as they 
decrepit? 


become 


This trend may already be appearing, for 
total ingot capacity of about 10 million tons per 
year of oxygen converted steel is already 
However, steel scrap is also an avail- 
able raw matetial which will always be used. 
If 50% of all American steel were eventually 
made in oxygen converters, the production of 
120,000,000 tons of ingots per year would build 
up an unused surplus of 20,000,000 tons of steel 
scrap and also require the construction of new 
blast furnaces making over 20,000,000 tons of pig 
iron per year. Under these circumstances the 
price of scrap would fall and the price of iron 
ore would rise and thus tend to balance the 
cost of raw materials used in the charge. 

These are the conditions which would favor 
the growth of more electric steel, since scrap is 
more cheaply melted in large arc furnaces, at 
lower capital costs, than in openhearths. It 
certainly appears that the familiar and dominant 
openhearth furnace will face very stiff competi- 
tion within the next ten years and our steel 
executives, who were mostly raised in open- 
hearth shops, may have to take a post graduate 
course in steel-melting practices! 


planned. 
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The French 


Aluminum 


Industry 


By GEORGES A. BAUDART* 


The lead taken by France's pioneering 
scientists in aluminum 

technology has been maintained 

by their successors. Recent changes in 
cell design and operations have 


decreased power requirements by 27%, 


and man-hours by two thirds. 


(A4p, C23, F23; Al) 


72 


Ix any statement of the present 
position of the French aluminum industry 
it may not be amiss to say something about 
the honorable place French scientists, en- 
gineers and business men have occupied 
in the earlier history of this light metal. 
It was the Frenchman Henry Sainte-Claire 
Deville who, in 1854, invented the first 
industrial method of production by chemi- 
cal means. From 1859 to 1889 France was 
the only country to produce aluminum 
without interruption. The production cen- 
ter was a factory in Salindres, in the district 
of Gard, not far from Marseilles. It was 
another Frenchman, Paul Heroult who, in 
1886, at the same time as Charles Martin 
Hall in America, invented the electrolytic 
method which is in some minor modifica- 
tions practically the only one used today. 


*Economic Editor, Revue de [Aluminium 
Paris, France. 
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Aluminum From Dark Africa — Airview 
vf Partly Completed Plant at Edea, the 


Cameroons, With Annual Capacity of 
45,000 Metric Tons of Ingot. Below, 
workmen are siphoning molten metal 


from electrolytic cell into casting ladle 


Bauxite itself, the ore of aluminum, is some- 
thing like a French invention, since it was dis- 
covered in 1821 by Berthier, near the village 
of Baux in Provence—hence the name. 


Production and Consumption 


Since the beginning of this century aluminum 
production in France has been constantly in- 
creasing—from 1500 metric tons* in 1900 to 9400 
tons in 1910, up to a little less than 26,000 tons in 
1930 and a little more than 45,000 tons just before 
World War II. 


cupation, 


After the stagnant period of oc- 
French production resumed its ex- 
While in 1950 only 60,700 tons of metal 
was produced by 1952 the figure was 106,000 
tons, 120,000 tons in 1954 and nearly 150,000 tons 
in 1956 

As for consumption within France, it has been 
calculated that before 1940 it doubled on the 
average the last war the 


1.1 short ton at 2000 Ib. 


pansion. 


everv decade. Since 


*] metric ton 
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rate of increase is greater—it doubled between 
1950 and 1955, going from 55,000 to 110,000 tons. 
In 1956 it was around 135,000 tons, leaving some 
15,000 tons of ingot for export. 

As for the other common nonferrous metals, 
ore supplies are negligible in France . proper. 
However there are important deposits of bauxite, 
the principal aluminum ore. Aside from some 
accessory substances such as coke for electrodes, 
our industry is in no way dependent on imports 
from other countries. 

The reasons for this rapid rise in the French 
aluminum industry first, and most im- 
portant, the interesting and varied properties 
of the metal; second is the favorable downward 
trend of manufacturing costs; 


are: 


third is an ever 
widening appreciation of the possibilities and 
utilization of this remarkable metal; and finally 
is notable progress in metallurgy and technology. 


Leadership in Technology 


In the last category France has made extensive 
contributions. Improvement of methods and 
equipment has led to a considerable cost reduc- 
tion in bauxite mining and extraction of alumina. 
Take, for example, the Heroult quarry where 
vield has been increased from 1.3 tons per day 
per workman as of 1947 to more than 6 tons per 
man-day in 1957. In the next operation (produc- 
tion of pure alumina, Al.O,, for the reduction 
cells), the cost reduction has been spectacular 
in the past few years, not only in the man-hours 
per ton produced but also in the cor sumption of 
chemicals. While in 1945 the average was 10.5 
man-hours needed per ton of alumina, in 1956 
only 2.0 were needed. Steam consumption was 
reduced simultane ously from §.5 to 3.8 tons per 
ton of alumina in the batch process and to 2.5 
tons in the continuous process. Possibilities for 
further progress do not seem to have been ex- 
hausted. In fact until recently the standard 
chemical process for separating oxide was batch 
by batch, but the newly developed continuous 
process will undoubte dy lead to new economies 
as it becomes more highly perfected. 

It is, however, in the electrolytic reduction of 
the most notable 
progress has been made in France. 
1938 some 22.000 kw-hr. 
the voltage 
was necessary to produce one ton of aluminum. 
in 1956 this had been reduced to some 17.000 
kw-hr. This average is 
still further reduced in the modern equipment 
of the largest French plant (St. Jean de Mauri- 


oxide to metal where 


recent 
Whereas in 
of electrical energy in 
form of continuous current at low 


in French pot rooms. 
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enne) where energy consumption has fallen to 
16,000 kw-hr. per ton of metal produced, which 
represents a power economy of 27% when com- 
pared with average performance in 1938. Con- 
tinuing their researches on higher-intensity cells, 
French technicians now are experimenting with 
cells using 150,000 amp. 

Improvements in labor-saving equipment and 
working methods have also reduced man-hours 
in the reduction plant from 52 man-hours per ton 
of aluminum in 1947 ( hand work connected with 
electrolysis, casting, maintenance) to some 15 
man-hours. 

Results like these have attracted the attention 
of producers the world over to French factories. 
The most extensive aluminum industry in the 
world, that of the United States, 
Pechiney* both to improve its operating methods 


came to 


and to design new plants. Thus, the aluminum 
plant at Columbia Falls, Mont., owned by Ana- 
conda Copper Mining Co., was built to French 
plans, and the construction supervised by French 
engineers. Three other major producers, namely 
Alcoa, Reynolds Metals Co., and Kaiser Alumi- 
num and Chemical Corp., all entered into con- 
tracts with Pechiney for technical information. 
This was also true for the new producers, Harvey 

*The leading French producer of aluminum ingots 
is Compagnie de Pechiney. It operates a number of 
plants in France and elsewhere. The main French 
plant (Pechiney) is at St. Jean de Maurienne in the 
Province of Savoie in the mountainous country south 


of the Lake of Geneva. 
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Pot Room in Aluminum Reduction Plant 
at St. Jean de Maurienne; Line Con- 
sumes 100,000 Amp. of Direct Current 


Machine Co. and Olin Mathieson Chemical Corp. 
In Canada also, an agreement was concluded 
with Aluminium, Ltd., and it is understood that 
certain features in their giant factory at Kitimat 
have been influenced by techniques developed 
at Saint Jean de Maurienne. In the rest of the 
world interest has been analogous — Great Brit- 
ain, South America, and Japan. 

The importance of these producers who have 
sought French aid and their geographic dis- 
persion constitute world-wide recognition of the 
present leadership of France in this branch of the 
metallurgical industry. 

In fact, these improvements in all phases of 
production have enabled our aluminum industry 
to compete with foreign countries which ex- 
panded during 1940 to 1945 under extremely 
It is even a little 
paradoxical to note that as this is written (mid- 


favorable financial conditions. 
summer of 1957) the sale price of aluminum in 
France is below that of the large American and 
Canadian producers. At atime when aluminum 
is quoted in the United States (for sale within 
the country) at 25¢ per Ib. (the same price being 
the price of metal laid down in Europe) the 
price of French metal is stabilized at 24.7¢ per 
Ib. This result is the more remarkable when the 
industrial capacity of the three aluminum indus- 
tries is compared — 165,000 tons in France (and 
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this not completely utilizable due to lack. of 
electricity) as opposed to nearly 1,700,000 tons 
in the United States and to about 700,000 tons 
in Canada. Finally it should not be forgotten 
that energy — which constitutes a very large 
share of the production costs — is conside rably 
more expensive in France than in the United 
States, and that this disparity is even greater 
for Canada. 

The above figures represent principally the 
production of commercially pure 
(99.50 Al, balance mostly silicon and iron). 
Pechiney's staff at St. Jean de Maurienne have 
also been leaders in devising equipment for 
superpurity 99.99+%), and have 
been in commercial production since the early 
1930's. The production methods and the proper- 
ties of the really pure metal were fully described 
in Metal Progress last August by Messrs. Bloch 
and Muller. 


aluminum 


aluminum 


Progress in Rolling 


Considerable technical progress is also to be 
noted in the rolling mills, France again 
plaved a pioneer role. Issoire, west of Lyons 
(together with Alcoa in the United States) early 
adapted the techniques of continuous rolling, 
previously used exclusively for steel sheet-strip, 
to the working of light metals. 

Just prior to World War II French engi- 
neers designed such an installation which was 
built in the United States. Parts of this mill were 
beginning to arrive when the 
in 1940 Thus the 


themselves in possession of complete designs as 


where 


Germans invaded 
American builders found 


well as the major elements of this prototype, 
which was installed in the then new Lister Hill, 
Ala., plant of Reynolds Metals Co., and from this 
This 
was an important aid in the mass production of 
the four-engined bombers which played such a 
very important part in the war. 

It is also proper to note that the first four-high 
rolling mills were introduced in France in about 
1935 for the production of sheet metal 3 ft. wide. 
Furthermore the idea of making sheets, not one 
by one, 


start several large rolling mills were built. 


but by cutting them from a long strip 
came from this early equipment, and this led 
naturally to the conception of continuous rolling 
of aluminum sheet. Likewise, it was in France 
that the first rolling mills to produce sheet of 
variable thickness were designed and built in 
1937. The importance of such a development 
to aeronautics is clear — for instance in the roll- 
ing of metal for airplane wings, where the dis- 
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tribution of stresses naturally requires pro- 
gressive variation of the dimensions of struc- 
tural elements. When the Americans tackled 
this problem in 1950, they were aided by the 
existing French techniques. 

While the rapid process annealing of alumi- 
num alloy strip offers few difficulties*, a more 
precise heat treatment of the age hardenable 
alloys used for aircraft is much more difficult. 
Nevertheless, as shown in an article by Marcel 
Lamourdedieu in Metal Progress for October 
1951 the Issoire management (La Compagnie 
Generale du Duralumin et du Cuivre ) contracted 
with United Engineering and Foundry Co. in 
New Castle, Pa., for a thorough study of the 
problem which resulted in a completely satis- 
factory plant which has been operating since 
1952. 

But industrial history is made 


not only by 
technical innovations. 


It is more deeply rooted. 
Sometimes it requires political audacity. It is 
within this perspective that French projects in 
Africa should be viewed. While traditional 
colonialism would use black Africa only as a 
source for raw materials, French industrialists 
were the first to plan a complete manufacturing 
cycle for aluminum. On Feb. 1, 1957, an electro- 
lytic plant was started at Edea, in the Cameroons. 
This plant, the first of its kind in the African 
continent, will reach full capacity, about 45,000 
tons per year, in 1958. 

Along the s, studies are going on 
looking toward building plants in French Guinea 
and Middle Congo which will deal with the three 
phases of production, mining of bauxite, purifi- 
cation of alumina, reduction of aluminum. 


same line 


Some 
years from now, a plant with an initial capacity 
of 480,000 tons per year of alumina will be 
operating in Fria, in Guinea; reduction of alumi- 
num should follow shortly afterward. 

The Guinea and Middle Congo projects will 
be undertaken with international participation, 
and the active interest shown by Olin Mathieson 
in the United States and by Aluminium Ltd. in 
Canada in these new plans shows that diverse 
producers have the same fundamental ideas 
about Africa. After the Egyptian affair, when 
occidental solidarity seemed momentarily in 
doubt, collaboration in Black Africa shows that 
politically as well as technically France is capable 
of introducing positive solutions to present-day 


problems. 


~ *See “Induction Heating for Continuous Heat 
Treatment of Sheet and Strip” by F. C. Hull and 
Howard Scott, Metal Progress, February 1952, p. 57. 
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Nuclear Power in Europe 


By ANDREW W 


. KRAMER* 


Limited conventional fuel and energy resources of Europe 
mean that nuclear power there is much more necessary 


than in the United States. 


Great Britain is already launched on an 


ambitious program and the formation of the European Atomic 
Energy Community by six of the centrai European nations will hasten 
nuclear power development on the continent. (A11, WI Ip, 16-62) 


Ox Mancu 25, 1957, in the Hall of Hotatii 
and Curiatti on Capitol Hill in Rome, Italy, the 
Chancellor of West ‘Germany, the prime minis- 
ters of Italy and Luxembourg, and the foreign 
ministers of Belgium, France, and the Nether- 
lands affixed their signatures to a “Treaty Insti- 
tuting the European Atomic Energy Commu- 
nity’. Despite many other important happen- 
ings in the field of nuclear energy in Europe, 
particularly in England, the signing of this 
“Euratom” treaty may prove to have been the 
most outstanding development of the year. 

To unde rstand its importance it is necessary 
only to describe briefly the critical situation in 
which western Europe finds itself. Unlike the 
United States, which still has ample fossil fuel 
resources (coal, petroleum, natural gas ), Europe 
needs nuclear power now, and the Europeans 
know that if they do not get it as quickly as 
humanly and technologically possible their na- 
tions will face disaster. In the 19th Century, 
cheap and abundant coal turned Europe into 
the workshop of the world. 
of postwar expansion, 


In the last five vears 
however, Europe has 
suddenly discovered that this favorable situation 
has changed entirely, and that this conditions 
all its prospects; the shortage of energy threatens 
to become a major brake on economic growth. 

In 1870, the entire world mined some 215.- 
000,000 tons of coal. Of this the United King- 
dom and the six European countries now com- 
prising the European Community of Atomic 
Energy (Euratom) produced three quarters. 
Today, though the six European countries mine 
more coal than the entire world in 1870, they 
provide only 15% of the world’s energy. They 


*Editor, Power Engineering, Chicago. 
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now import nearly a quarter of their energy, 
supplies, most of which is in the form of oil from 
the Middle East — the equivalent of 100,000,000 
tons of coal a vear. The Suez crisis demonstrated 
how precarious this situation is. 

With the steady rate of economic expansion 
to be expected, and in the 
power, the six Euratom countries would be im- 
porting around 200,000,000 tons or 33% of their 
requirements in 1967 — just nine vears from now 
Ten vears after that, in 1977, the graph shows 
that energy imports would reach 300,000,000 
tons or 40% 


absence of atomic 


of the total requirements. 

This affects the whole of Europe's economic 
growth — indeed even the political security of 
the world. First the figures imply an annual 
bill for energy imports rising from $2,000,000 
at present to $4.000,000 by 1967, and $6,000,000 
by 1975. 
be paid in national currency 


Even assuming that part of this could 
raising the addi- 
tional foreign capital needed would impose a 
grave —even impossible — burden on the eco- 
of these 
still more serious threat is the evidenc 


nomic structure countries. A second 
e provided 
by recent political events and the ensuing oil 
shortage that even the availability of imported 
oil is uncertain. Without nuclear power Europe's 
dependence on the Middle East for energy sup- 
plies is bound to increase. The Suez crisis gave 
warning of what this could mean and the Euro- 
pean governments are determined that such a 
precarious situation shall not prevail again. 
In Europe, as in America, electric power con- 
sumption is doubling every ten years. The 
capacity of power sti itions in the six countries is 
expected to rise from 38,000,000 kw. at the end 


of 1960 to 60,500,000 kw. by the end of 1967. 
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This is the field into which nuciear power can 
be fitted. 

From all this it should be clear why, under 
Euratom, the six European countries have under- 
taken to build 15.000.000 kw. of nuclear power 
capacity during the next ten vears. 
be done i 


If this can 
and every effort will be made to do 
it) it will stabilize imports at a level they would 
otherwise reach in 1963 of 165,000,000 tons of 
coal equivalent a year. This is an ambitious 
target and it will call for a great continuous effort 
since none of the European industries except the 
French have had any experience in the field. 
Indeed this program in western 
Europe is of considerable significance to Ameri- 
can manufacturers, provided the American nucle- 
onic and electrical industries are able to supply 
the market at competitive prices. 


ambitious 


Britain's Progress in Nuclear Power 


Great Britain has already faced a similar issue 
and has come to the same conclusion as the 
Euratom countries. In fact, the British have 
reacted very quickly to an energy shortage less 
threatening than on the continent. Britain ex- 
pects to install some 6,000,000 kw. of nuclear 
power by 1965, and to do the job herself 

A little over a vear ago. on Oct. 17, 1956, 
Queen Elizabeth opened the world’s first large 
atomic power station at Calder Hall in Cumber- 
land. England.* At that time Britain had al- 
ready planned an extensive nuclear power pro- 
gram for the next decade, but since the Calder 
Hall plant has performed so well this program 
trebled. Four purely commercial 
nuclear power plants have been started and the 
proposed site for another has been announced. 
By “purely commercial” is meant that produc- 
tion of explosive material is not a vital adjunct.) 
In 1954 an experimental fast breeder reactor 
was started at Harwell, and it was announced 


has been 


that a large version for power generation was 
to be built at Dounreay in Scotland. This plant 
will go critical early in 1955. 

Britain's progress in the nuclear power field 
has therefore been astonishing. It was only 12 
vears ago, Oct. 29, 1945, that the decision was 
made to embark on an atomic energy program. 
The first step was to set up a research establish- 
ment at Harwell under the leadership of Sir John 
Cockcroft. In the following decade was built 
every type of plant necessary to derive the physi- 
cal and engineering data; 13 reactors are now 


*See Metal Progress for June 1957, p. 65, for an 
account of some metallurgical problems involved. 
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Calder Hall “A” Is Dominated by Two Cooling 
Towers for Condenser Water. Tall building 
in center contains one reactor; the two scaf- 
foldings surround heat exchangers; two more 
are on the opposite side. The low long build- 
ing at right houses the electrical generators 
A twin reactor and four heat exchangers are 
placed at the right end of the power house 


operating and at least ten more are being built — 
all on behalf of the British Atomic Energy 
Authority. Apart from this, private industry is 
building eight power reactors and others are 
proposed in the near future. The first private 
research under construction. 
Thus, in a short 12 years Britain has changed 
from a country having no atomic industry, other 
than that connected with weapons, and only a 
few technicians with any knowledge of the 
peacetime possibilities, into one of the world’s 


reactor is also 


leading nations in industrial nucleonics. 

The Calder Hall tvpe of gas cooled. natural 
uranium reactor was so promising, even in the 
design stages, that other plants of the same 
nature formed the basis of a nuclear power pro- 
gram announced by the Government in February 
1955. This program involved 12 reactors over 
the next ten years to be built at a cost of £300.- 
000,000 ($S850,000.000) to generate some 2000 
megawatts of electricity. Early last year (1957) 
however, it became so clear that the Calder Hall 
type of reactor was a success that the original 
program was trebled to give an output of be- 
tween 5000 and 6000 megawatts by 1965. Cost 
per kilowatt delivered is anticipated to be com- 
parable with that of conventional generating 
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stations. This program, when completed, will 
save some 18,000,000 tons of coal a year. 

More specifically, Sir Christopher Hinton of 
the U.K. Atomic Energy Authority in an address 
in March 1957 before the Royal Swedish Acad- 
emy of Engineering Sciences noted that the 
' 765° F. exit temperatures of the gas in the 
Calder Hall reactors can reasonably be expected 
to be increased to 840° F. by 1965, and with 
further improvements in design and materials 
to 930° F. by 1970. Heat interchangers and 
steam turbines will also certainly be improved in 
efficiency, and plant costs will decrease with 
constructional experience. On the other hand, 
cost of coal is bound to increase with the rapid 
exhaustion of favorable seams. Hence he com- 
putes that the relative costs of power from atomic 
energy and from steam plants of comparable 
modernity, size and load factor will be as fol- 
lows (in pence per kw. sent out): 


ATOMIC CoaAL 
Present 0.8 0.57 
1960 0.66 0.60 
1970 0.47 0.67 
1980 0.38 0.73 
1990 0.32 0.84 


It will be observed that the crossing point in 
England is toward the middle of the 1960 dec- 
ade — less than ten years hence. 

Work has already begun on four of the new 
stations, namely, at Bradwell, in Essex; at 
Berkeley, in Gloucestershire; at Hunterston, on 
the Ayrshire coast of Scotland; and at Hinckley 
Point in Somerset. The first three are in the 
300-megawatt class, whereas the Hinckley Point 
station will generate on the order of 500 mega- 
watts. However it is not likely to be the largest 
nuclear power station in the world very long 
because two other stations are to be ordered 
in March 1958 as big as 800 megawatts. 

Because of the very large contracts that 
would be available for industry connected with 
the building of these power stations — contracts 
running from £35,000,000 to £60,000,000 ($100,- 
000,000 to $175,000,000)—the Atomic Energy 
Authority encouraged large commercial firms 
to form themselves into suitable groups or 
“consortia” capable of tendering bids for com- 
plete nuclear power stations. Now there are five 
such groups in England. 

Britain was also the first country to investigate 
the possible peacetime applications of the fusion 
process, and recently an important piece of 
equipment for research in this field was com- 
pleted at Harwell. It is a large torus or dough- 
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Energy Imports of the Six Countries Forming 
the Euratom Community (France, West Germany, 
Italy, Belgium, Netherlands and Luxembourg 


nut known as ZETA. Rumor has it that this 
apparatus has achieved temperatures of 5,000,- 
000° for brief periods (milliseconds), and pro- 
duced a truly thermonuclear reaction. 


Continental European Nuclear Development 


France — the year 1957 can be considered an 
important one for the development of atomic 
energy in France. A transition occurred from 
first necessary preparatory steps to the building 
up of sizable atomic power plant. This transi- 
tion appears clearly in the five-year plan recently 
approved by the French Parliament. 

France needs energy rather badly. Half of 
its hydro-electric power is already harnessed; 
its coal production has come to a limit; most of 
its dependable oil resources are far from its 
metropolitan territory. On the other hand, the 
whole of the electric energy in France is pro- 
duced and distributed by a public authority 
“Electricité de For these reasons it 
has been decided that future planning should 
be done by joint action of the Commissariat a 
lEnergie Atomique and Electricité de France. 
France will also participate in Euratom’s project 
and intends to join other projects initiated in 
this field such as the proposed International 
Atomic Agency. 

While France has considerable uranium and 
thorium resources which are being developed, 


France”. 
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the situation regarding enriched material has 
been difficult, as in all European countries out- 
side England and Russia. This fact, more than 
any other argument, forced France to move into 
the natural uranium reactor techniques. Fortu- 
nately, plutonium will be available from the 
Marcoule reactor in a few months. The 40-mw. 
reactor “G 1” at that point has been operating 
steadily and a large plant for processing irradi- 
ated fuel, also situated at Marcoule, is virtually 
completed. When the “G 2” and “G 3” reactors 
go into action in 1958, the plutonium production 
of the Marcoule center will be over 100 kg. 
(220 Ib.) a year. Small amounts of U*** should 
also be available because a certain number of 
thorium fuel elements are being irradiated in 
the G 1 reactor. 

The situation as to U*** has greatly improved. 
primarily because of an agreement for the deliv- 
ery of 2500 kg. of U*** from the United States 
within ten vears. The French, however, are 
reluctant to continue to rely on overseas supplies 
for such a vital product, so elaborate research 
has been performed in France on gaseous diffu- 
sion. It now seems probable that France will 
build (either alone or with its Euratom partners 
such an isotope separation plant. 

The first series of French power reactors will 
be built using natural uranium, graphite moder- 
ated and of the gas cooled type. Their attitude 
toward various types ot power reactors, however. 
is by no means dogmatic. They believe that, for 
the time being, reactors using natural uranium 
or slightly enriched uranium are well suited for 
European economics. They have spent about 
$250.000,000 in ten years on studying reactors 
using natural uranium and it is, therefore, logical 
for them to continue to develop this type, even if 
This, 


of course, does not exclude the use of slightly 


enriched reactors prove to be as good. 


enriched fuel to increase the net performance. 

Absence of dogmatism in French reactor de- 
velopment is illustrated by the fact that the new 
“EDF 1” reactor being built in the Loire Valley 
is entirely different from the G2 and G 3 twins 
at Marcoule which operate on natural uranium 
and are graphite moderated, carbon dioxide 
The over- 


all dimensions of the EDF 1 core are almost 


cooled, and have horizontal channels. 


identical but the channels are vertical and the 
lattice pattern is different. The working pres- 
sure in G2 and G3 will be 15 atm. (220 psi. 
and the pressure vessel is a horizontal cylinder 
of prestressed concrete with a thin steel inside 


lining to provide gas tightness. On the other 
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hand, the working pressure in EDF 1 will be 
as high as 25 atm. (355 psi.) and the pressure 
vessel will be a vertical cylinder of 4-in. steel. 
The exit temperature of the hot gas will be the 
same in both reactors (355°C. or 670° F.). In 
G 2 the heat exchangers are outside the reactor 
building whereas in EDF 1 they are enclosed 
in a concrete shield adjacent to the reactor. The 
G 2 building is a light one, the EDF 1 building 
is a containment sphere. G 2 will deliver 30 mw. 
net electric power; from EDF 1 will come 60 mw. 

The reason for the difference in these two gas 
cooled reactor types is that the scientists wanted 
to know which solution was best, so they decided 
to test both. Following EDF 1, EDF 2 will go 
critical some 18 months later. It is of the same 
general type but with improved design. Its 
power probably will be three times that of 
EDF 1, nearly 200-mw. electric. 

The proposed target of 850-mw. electric 
energy of nuclear origin to be installed in 
France before 1965 will most probably be 
reached by increasing the size of the successive 
units rather than by multiplying units of moder- 
ate size. 

Commissariat a !Energie Atomique is also 
giving attention to power reactors moderated 
with heavy water. French scientists have 
acquired considerable knowledge in this area 
from their four heavy water research reactors: 
the old Chatillon reactor which in 1957 used 
sintered uranium oxide as fuel; EL 2 in Saclay 
which was the original heavy-water moderated, 
carbon dioxide cooled reactor; EL 3, the new 
15 - mw. high-flux reactor which became critical 
in Saclay in mid-1957; and finally, the critical 
facility “Aquilon”, where heavy water lattices 
have been studied for more than a year. 

French scientists and engineers are also study- 
ing the use of beryllium oxide as a moderator. 
The possibility of using sodium as a coolant, and 
consequently enriched uranium as a fuel, with 
either graphite or beryllium oxide as moder- 
ator. is also being studied. 

Lastly, France, after she produces enough 
plutonium, will start studying fast breeder reac- 
tors as soon as possible, but much more will be 
gained through American and British work. The 
first fast neutron reactor built in France will be 
no more than a small experiment. 

Norway — The program for development of 
atomic energy in Norway is being carried out 
in the Atomic Energy Establishment at Kjeller, 
north of Oslo, where a natural uranium research 
reactor moderated with heavy water has been 
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running since 1951. Activities centered at 
Kjeller include reactor engineering, reactor 
physics, chemistry, isotope production, and ship 
propulsion. They have a staff of 200, of which 
about 30 are foreign scientists, mostly from the 
Netherlands, Norway's partner in the operation 
which is called the “Joint Establishment for 
Nuclear Energy Research”. 

A second semi-industrial reactor is now near- 
ing completion. This will eventually deliver 
steam to a paper pulp factory and may be the 
forerunner of many similar reactors for this 
industry. An industrial atomic energy company 
has recently been organized and this should be 
instrumental in introducing atomic energy to 
Norwegian industry and also be at the disposal 
of foreign industry. 

The future of atomic energy in Norway is to 
a large extent determined by its economic condi- 
tions and its geography, One of the largest 
earners of foreign currency in Norway is ship- 
ping. Thus, the principal task in the future will 
be the construction of reactors suitable for ship 
propulsion and the training of scientists and 
technicians required for the operation of a 
merchant marine propelled by atomic energy. 

On land, however, the situation is quite differ- 
ent. Only about 20% of Norway's formidable 
hydro- electric resources have been developed. 
Consequently the use of nuclear energy for the 
production of electricity is a matter for the 
future. However attention is being devoted to 
the use of steam produced by atomic energy 
for paper production — another major industry. 

Sweden—As early as 1946, the Swedish 
Atomic Energy Committee proposed a special 
organization to take care of industrial projects 
connected with atomic energy. To facilitate 
cooperation between the various Swedish indus- 
tries the Atomic Energy Company was organized 
jointly by Government and private industry. 
The State owns 57% and private industry 43% 
of the shares, which are valued at 14,000,000 
kroner ($2,800,000). 

Sweden’s first experimental reactor was started 
in the summer of 1954 in an underground labo- 
ratory in Stockholm. Known as “R 1”, this has 
about three tons of uranium metal rods, canned 
in aluminum, hanging down into a tank contain- 
ing about five tons of heavy water. The de- 
signed power level is 300 kw., but it has been 
run continuously at 600 kw. 

Besides the R1, the Company also 
out exponential experiments in an assembly 
called “ZEBRA” (Zero Energy Bare Reactor 


carried 


80 


valuable information has 
been derived that the company plans to have 
a permanent installation for both exponential 
experiments and criticality tests at a new re- 
search center at Studsvik, and for this center 
a material testing reactor “R 2” is scheduled to 
go into operation at the end of 1955. 

The main work on industrial reactors has 
been carried out for a reactor called “R 3a”, with 
76-mw. heat output for district heating. This is 
sufficient for a city of 30,000 inhabitants. The 
reactor is designed 


Assembly). So much 


in such a way that it can 
also be used for the production of 14 mw. of 
electricity by back-pressure turbines. R3a 
will be built in collaboration with the city of 
Stockholm and is scheduled to go into operation 
1960. It is expected to provide data for sub- 
sequent projects — for example, steam-producing 
reactors for the pulp and paper industry. 
The State Power Board has also organized 
a department of atomic energy and plans a 
station called “ADAM” of about 75-mw. heat 
output for the cit of Vasteras, scheduled to be 
in operation in 1960. The Atomic Energy Com- 
pany and the State Power Board are also col- 
laborating on the first power plant “EVA” which 
will also use natural uranium and heavy water. 
Denmark must import more than 90% of her 
fuel, and like other industrialized communities 
In addi- 
tion, the industrial possibilities opened by atomic 
energy 
facturing industry. 


has a steadily growing need for energy. 
are of interest to the expanding manu- 


As a consequence the Government established 
the Danish 
1955 to promote the development for industrial 
In the 
Commission has 


Atomic Commission in December 


purposes of the new source of energy. 
short intervening time the 
turned its attention to planning and constructing 
a research establishment at Riscoe, near Copen- 
hagen, comprising a number of laboratories and 
a small research reactor (in operation since 
August 1957). A larger reactor will be com- 
pleted early in 1958S. Both of the reactors, which 
are of American make, have been purchased 
from the United States under 


a bilateral agreement. Furthermore, 


with assistance 
the site is 
now being opened for the construction of a 
materials testing reactor of the “Pluto” type, 
purchased from England in conformity with 
the Anglo-Danish cooperation agreement. 

At the research establishment, scientists and 
technicians of all categories will familiarize 
themselves with the new techniques, and expand 


original research in the hope that Denmark may 
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also contribute to the industrial development of 
nuclear energy. 


Power reactors are as yet for 
future planning. 
Italy — The 


balance 


balance (or rather, un- 
in Italy is typical of other industrial 
nations —even exaggerated in some respects. 
From 1922 to 1925 electric power demand 

Italy. despite the political crisis and the conse- 
quences of World War 1, 


annually. 


energy 


increased about 7% 
This rate of growth actually reached 

per year from 1950 to 1955, and in 
1956 Italy produced over 40.5 billion kw-hr. of 
electric 


close to ¢ 
power. So far as the future is concerned, 

appears reasonable to assume a 7% annual 
rate of increase in electric power demand, equiv- 
alent to doubling the 
years. Thus, Italy ca: forecast a need for 76 
billion kw-hr. in 1965 and 152 billion in 1975. 

Studies indicate that Italy's 
and geotherm-electric* power production and 
her very small resources in coal and liquid fuel 
cannot begin to meet these 


requirements every ten 


hydro-electric 


future demands. 
Even in 1965 the power shortage would amount 
to several billion kilowatt-hours. Since con- 
ventional fuels are three times as expensive in 
Italy as in the United States, it appears that the 
only logical answer is nuclear power. 

Italy is therefore interested in finding a rapid 
solution and is laying the ground for an adequate 
developmental program. The planning, the 
designing and the building of a new type of 
atomic energy station call for time —that is, 
from 4 to 
planning stage 
1961 or 1962. while those of the second genera- 
tion, put on the drafting table after 1960 using 
experience acquired with the first ones, will not 
be ready before 1965. This is just the date when 


Italy should be in a position to produce electric 


> vears. Thus, plants now in the 


cannot go on the line before 


~ 


power from nuclear energy on a large scale. 
Edisonvolta Co. of the 
Edison Group of Milan decided in 1955 to build 


For these reasons. 
first an atomic electric power plant of high 
capacitv. The exact type of reactor has not 
but the plant will be built in 


industrialized northern Italy. 


be ‘enh chose 
Another company 
has been formed with State-controlled concerns 
to build another nuclear power station in the 
south; in this case also the type of reactor has 
not been chosen. 

Other plans have been announced: In the 
spring of 1956 Fiat and Montecatini set up a 
“SORIN” 


perimental equipment, and construction of plants 


new joint company, for research, ex- 


*Derived from hot springs and volcanic regions. 
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for industrial use. Finally, a new state-con- 
“SIMEA”, 
intention of building a second large atomic 
power station in southern Italy, and “Agrip Nu- 
cleare”, an associated group, intends to build a 
Calder Hall type of reactor in northern Italy. 
About 3000 mw. will probably be installed by 


1965 in atomic power plants in Italy. 


trolled company, has announced 


Such a variety of initiatives look promising. 
Italians believe that maximum freedom is essen- 
tial to find the best reactor for each situation. 


Development in Other European Countries 


Switzerland, Germany, Spain, Pelgium, and 
Holland all are making plans for nuclear power. 
A 150-mw. Calder Hall type of power plant is 
planned for North Brabant in Holland. Gross- 
Welzheim on the Main River will be the site of 
the 15-mw. power reactor in Germany — Ger- 
many s first. 

Belgium has a 3-mw 


ite moderated, 


, natural uranium, graph- 
air cooled reactor in operation 
and a 50-mw. high flux testing reactor under 
construction. Work is also in progress on a 
prototype pressurized water reactor of 11 mw. 
electric capacity. A tentative program has as 
its goal the construction of some 340 mw. of 
nuclear capacity in Belgium by 1967 
Switzerland has several research reactors in 
operation or under construction and a small 
power reactor, the first in that country, is to be 
built in Lausanne in time to furnish electricity 


for the 1964 Swiss National Exhibition. 


neither coal nor oil resources. 


Having 
hydro-electric 
plants in Switzerland are the mainstays, but 
when the last dams now under construction in 
the high Alps are completed in a year or two, 
the country will have no further hydro-e lectric 
potential. becomes 
imperative. 

In Spain an Atomic Energy Junta is entrusted 
with all research and development work in the 


Atomic power, therefore, 


nuclear field and to advise the government. A 
swimming pool type reactor developing 3000 kw. 
of heat is being delivered by International Gen- 
eral Electric and will be ready for operation 
in the spring of 1955. 
asked for a second reactor for the testing of 
materials and for sufficient heat to generate 
20,000 kw. of electricity. The consumption of 
electricity in Spain is increasing at a higher rate 
than in any other European country, amounting 
to §.5% annually, vet the is poor in 
fossil fuels and her hydro-electric resources will 
be completely harne ssed within ten vears. 


Authorization has been 


country 


SI 


Russia — In early summer of 1956 a group of 
Soviet engineers (headed by the politician Mal- 
enkov) visited British installations and in return 
a score of Britishers (headed by the chairman of 
the Central Electricity Authority) inspected the 
electricity supply in the U.S.S.R. This group 
visited the 5000-kw. experimental power station 
which was described in paper P/615 before the 
1955 Geneva conference. It started operation in 
June 1954. It uses enriched uranium; the neu- 
trons are moderated by graphite; the reactor is 
cooled with water (exit temperature about 
500° F.) The visitors reported that “the standard 
of engineering throughout is of a very high 
order”. 

Several ministries have their fingers in the pie, 
but coordination is expected through a new 
Ministry of Power Stations. The Academy of 
Sciences, which has charge of the small station 
and much if not all the experimental develop- 
ment, has determined the types of reactors which 
shall be built. The immense 1956-1960 five-year 
plan for electrical expansion in the U.S.S.R. in- 
cludes a total of 2000 to 2500 megawatts of 
electrical output from atomic energy plants. 
These are to be located near large cities where 
the heat from the low-pressure stages in the 
turbines can be used for district heating projects 
rather than wasted. These reactors will include 
one 70,000,000-kw. unit of the design described 
above to be operating by the end of 1958. Two 
others of similar size will be water moderated 
and water cooled. The third type was described 
before the National Industrial Conference Board 
in New York in 1955 as moderated by heavy 
water and gas cooled. Toward the end of the 
five-year plan it is hoped to have at least four 
smaller plants generating 50,000 to 70,000 kw. 
(of heat?):; one will feed hot radioactive steam 
direct from reactor to turbine; another will be 
graphite moderated and sodium cooled; a third 
will be a fast breeder reactor sodium cooled; the 
fourth a thermal breeder containing a solution of 
U28% in heavy water. Design of future large 
plants will depend on the operational data from 
these various plants. 

The British engineers point out that approved 
Russian projects pay no interest on capital 
charges; in general, “money” as we know it has 
no meaning if some top bureaucrat decides that a 
certain thing should be built. Hence, it does not 
follow that a successfully operating plant in 
Russia could be made to pay in some part of the 
free world. Furthermore, due to the severe 
winters and the poor transportation system, a 


§2 


reactor might be prescribed for a region where 
they find it difficult to deliver fossil fuels found 
in relative abundance at a little distance. 


Euratom—What It Means 


Whether the ambitious goal of 15,000,000 kw. 
of nuclear power by 1967 set forth by the Eur- 
atom group can be achieved is still open to 
question but informed and responsible opinion 
in most of the countries is that this goal is feasi- 
ble. Only the German and Italian representa- 
tives report any skepticism. Whether or not the 
grand total can be attained by that time, how- 
ever, is of less importance at the present time 
than the fact that the necessary organization has 
been set up. It constitutes one further step in 
the industrial and scientific integration which is 
so vitally needed in Europe. The six countries 
(France, Italy, West Germany, Belgium, Nether- 
lands, Luxembourg) are already linked in the 
European Coal and Steel Community, and Eur- 
atom is one further step in the creation of a com- 
mon market and a large free trade area. 

By creating the conditions required for the 
speedy formation and development of nuclear 
industries, the living standards in the member 
states will be raised and trade with other coun- 
tries promoted. Euratom aims to promote and 
coordinate research, to institute training pro- 
grams, to set up an institution or university for 
the training of nuclear specialists, to obtain 
licenses and exploit patentable inventions. It 
will coordinate the supply of ores, raw materials, 
and fissionable material on the principle of equal 
access to resources. 

Euratom will create new opportunities. It 
will pool the scientific and the industrial re- 
sources of the six countries as well as their varied 
skills. Finally, Euratom will represent the six 
nations as a single unit in its dealings with other 
governments, and will be in a far better position 
to obtain full cooperation from them than if each 
member acted separately. Euratom’s contribu- 
tion in nuclear fuels, reactor technology and 
components can make the difference between a 
rapid and a slow European development. The 
situat‘on in Europe is critical. Nuclear power 
has moved out of the scientist's laboratory onto 
the engineer's drawing board and will quickly 
be commercially produced. Since history amplv 
proves how difficult it is for the European coun- 
tries to act in unison, Euratom offers them an 
opportunity to proceed as a highly effective 
single unit toward the only solution of their 
future energy problems. Se 
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Continuous 


Casting 


Gray Iron 


By ADALBERT WITTMOSER* 


Rounds, and especially tubes, 

of gray iron are now cast 

in a collar mold and slowly 
withdrawn downward in tempo 
with the pouring rate. 

Gas and water pipe in sizes up to 
3 ft. diameter and 33 ft. long, 

as well as large cylinder liners, 
are being made in quantity 

in a West German foundry. 


(D9q; CI-n) 


Mass propucrion for casting the 
commercial ty pes of gray iron appear to favor 
molding materials of durability and relative per- 
manence. The ever-increasing demands for 
greater accuracy of rough castings have led to 
the invention of precision methods such as shell 
molding and the lost wax process. 
such efforts to reduce 


However, 
tolerances and increase 
surface accuracy are but transition steps toward 
the ultimate goal in precision obtained by per- 
manent metal molds (or graphite molds in spe- 


*Director of Research, Eisenwerke Gelsenkirchen, 
Gelsenkirchen, West Germany. This paper is an 
adaptation of one presented to the 1957 International 
Foundry Congress at Dusseldorf. 
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Plant for Continuous Casting of Pipe and 
Long Bars at Eisenwerke Gelsenkirchen 


cial instances). The following listing classifies 
the different methods of casting depending on 
surface smoothness — roughest at top, smoothest 
at bottom. 

Dry sand 

Green sand 

Cement molds, CO, process 

Shell molds 

Lost wax or investment casting 

Lined metal molds 

Permanent molds 

Of the different methods of casting in perma- 

nent molds, the stationary process is the oldest 
for gray iron, as well as for other cast metals. 
However, only a relatively small percentage of 
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Table I— Physical Properties of Representative Foundry Alloys 


(Basis, Cast Iron = 100) 


It also eliminates (or at least 
microstructural  differ- 


tion. 
minimizes) 


ALUMINUM 


Cast Iron | Steet Copper 
Disposable heat 100 116 92 
Pouring temperature 100 107 83 
Thermal conductivity 100 122 1640 
Economically feasible 100 92 6.6 
pouring speed 


ences throughout the body of the 
cast part. 


=9 2. Cost of the metal mold and its 
+8 maintenance is lower than the other 
1380 processes. The dimensions of the 


39 mold or die match the cross section 


of the part produced, whereas its 


Table Il — Properties of 16-In. Pipe 


length axially is only a fraction of 
the over-all length of the casting. 


CENTRIFUGAL 


SanpD Cast 


Analysis: Carbon 


3.42% 3.39¢ 
Silicon 1.68 1.97 
Tensile strength 22.000 psi. 31,500 psi. 
Bend test: Strength 51,000 psi. 51,000 psi. 
Deflection 3.6 mm. 3.3 mm. 
Brinell hardness 208 203 


CONTINUOUS 


38,000 psi 
70.000 psi. 


The latter is limited only by the 
height of the casting machine and 
3.460 


the capacity of the melting equip- 
209 


ment used. 
3. Die wear is relatively insignifi- 
cant. The most 


215 requisite for successful exploitation 


the over-all production of such parts has been in 
gray iron; the applications comprise principally 
pressure-tight automotive and hydraulic parts. 
Practically no iron is die cast, the method hav- 
ing been limited almost exclusively to low-melt- 
ing alloys. As far as is known to the writer no 
success has been achieved as yet with permanent 
molds other than in the laboratory. 

Conversely, centrifugal casting —one use of 
the lined metal mold —has found its most ex- 
tensive use for cast iron parts in tonnage, be- 
cause an almost fully mechanized procedure of 
this sort is most economical for producing cast 
iron pipe. The extremely rapid growth of urban 
centers of population causes an ever-expanding 
need for water and gas systems, and in Germany 
the production of centrifugally cast pipe now 
accounts for more than 15% of the gross 
gray iron tonnage. 

In view of this technical and economic 
importance of centrifugal casting it seems = 
astonishing that the continuous casting of ; 
bars. rods and tubes has been so long 
neglected. Both the centrifugal and con- 
tinuous processes have this in common: 
The parts produced should have a uni- 
form cross-sectional area over their length 
(except for a flange or such like at the 
leading end). To counterbalance this 
limitation, continuous casting has the fol- 
lowing advantages when compared to 
centrifugal processes: 

1. It is the only method which utilizes 
an uninterrupted flow of metal and is 
therefore best adapted to mass fabrica- 
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of the continuous casting process for 
iron-carbon alloys seems to have 
been missing thus far, namely a ready market 
justifying mass fabrication of plate, bar. or tubes 
It seemed that bars of cylindrical cross section 
could be used for bearings and bushings. but 
German foundries failed to overcome the sales 
reistance of consumers and fabricators. Intro- 
duction and further development of a commer- 
cial process were therefore halted. 

In addition, the synopsis of physical property 
data in Table I shows that conditions are far 
less favorable for continuous casting of grav 
iron than they are for either copper or the light 
metal alloys. 

A search of authoritative technical literature 
then available also revealed that continuous 
casting of gray iron had been accomplished only 
in isolated cases and hardly exceeded the status 


Fig. 1 — Russian Scheme for Continuous Casting of Gray 
Iron Sheet. (L 


Andrejew, Hutnik, Vol. 18, 1951, p. 463) 
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of a laboratory curiosity. Russian investigators 
had described a project to make 2-mm. gage 
sheets (0.079 in.) by a combination process in- 
volving both casting and rolling (Fig. 1). It was 
claimed that the resulting “sheet” could be deep 
drawn and was suitable for corrosion resistant 
roofing. Only two serious discussions of con- 
tinuous casting (one Russian, one English* ) ap- 
peared in the literature between 1952 and 1954. 
They dealt with the successful casting of solid 


fF 


Fig. 2 — Microstructures at Same Magnifi- 
cation of Mold for Centrifugal Casting 


billets measuring 20 to 100 mm. in diameter and 
up to 2 m. in length (0.75 to 4.0 in., up to 6.5 ft. 
in length). 


Problems to Be Solved 


Although the future for continuous iron cast- 
ings looked rather bleak, the thought persisted 
that certain items, especially pipe of large 
diameter, would lend themselves to successful 
production by this process. Pursuing this idea 
a team of scientists of the Eisenwerke Gelsen- 
kirchen, under the direction of Dr. Niedenthal, 
was fortunately able to develop a valuable con- 
tribution to the art. Much of the output of this 
company is cast iron pipe. The firm had also 
pioneered in the introduction of the DeLavaud 
process in the early 1920's, using a water-cooled 
metal mold. Since then pressure-tight cast iron 
pipe for gas and water lines, 2 in. to 2 ft. in 
diameter and up to 20 ft. in length, has been 
cast exclusively by this method. However, in 


* Machinery London), Vol. 84, 1954, p. 506. 
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any successful application of continuous casting 
a number of serious difficulties had to be 
overcome: 

1. The technical feasibility of continuous cast- 
ing of gray iron had not previously been explored 

2. Only semifinished parts had thus far been 
cast continuously; that is, the surface condition 
was subsequently improved by machining or 
grinding. Would it be possible to cast gray iron 
continuously and obtain a quality of the un- 


Machines Near the Center of a 9-In. Round. 
Left is sand cast; right is continuously cast 


machined surface sufficiently good to give a 
product that would be salable? 

3. Most experts on continuous casting prac- 
tices were doubtful that it would be possible 
to cast hollow tubes with walls between 0.40 
and 0.75 in. thick and diameters up to and in 
excess of 3 ft. Such a ratio of wall thickness to 
diameter was unlike anything previously made 
in more tractable metals and alloys. 

Clearly recognizing that the development of a 
commercial practice for continuous casting of 
iron alloys needed all available knowledge and 
experience, Eisenwerke Gelsenkirchen obtained 
the services of the pioneer in this field, Dr. S. 
Junghans of Schorndorf, who made initial trials 
on 15-in. diameter pipes in his own engineering 
experiment station. 


Pilot Plant Results 


At the successful conclusion of the original 
test run it appeared prudent to transfer further 
systematic work to the plant in Gelsenkirchen 
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and carry out a series of investigations under 
conditions designed to lead to the economical 
production of solid and hollow shapes of varying 
dimensions. A pilot plant was built for such 
items up to 60 in. outside diameter and 10 ft. 
long. It became possible, in time, to improve the 
surface appearance of the bars and to raise the 
casting speed without sacrifice in quality. Ulti- 
mately pipe 12 in. in diameter was produced 
free from any flaw and meeting close dimensional 
specifications. Examples of the work turned out 
in this pilot plant include solid round bars 10 
in. in diameter, roll sleeves 10 ft. long, 17% in. 
outside diameter with 134-in. walls, pipe (with 
bell mouth on one end), 12 in. diameter with 
0.57-in. wall thickness. 

The summary of properties presented in Table 
II shows that continuous cast pipe is at least 
as good as pipe made by other processes. Some 
of the major utility companies in Germany have 
laid experimental water and gas service lines 
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Fig. 3 — Lower Portion of Machine 
During Casting of a 40-In. Tube 


utilizing 3-m. (9.84-ft.) lengths of continuous cast 
pipe and they have proved their worth beyond 
a doubt. These include 1534-in. pipe in water 
mains laid in 1952 in Dortmund, in 1953 in Gel- 
senkirchen and in 1953 in Hamburg (in both 
water and gas systems). Hamburg also installed 
some water pipe of 31 in. diameter in 1955. 


Application to Commercial Products 


A re-evaluation of possible fields of application 
indicated that the usefulness of continuous cast 
shapes was not as narrow as originally assumed. 
Besides rods of varying diameter, cast iron roll 
sleeves for rolling mills offered especial advan- 
tages. After the establishment of optimum cast- 
ing conditions hollow tubes were cast 10 ft. long 
and about 171% in. outside diameter and wall 
thickness of 134 in. Compared to centrifugally 
cast roll sleeves, the continuous cast sleeves were 
of vastly superior surface quality, requiring much 
less machining, especially on the inside diameter. 

Billets about 9 in. in diameter and 8% ft. long 
for centrifugal casting molds had previously been 
cast either in sand or permanent molds. Initial 
trials showed that we could without difficulty 
and with great economic success make these 
billets by the continuous casting process. Micro- 
scopic examination revealed, as was expected, 
a considerably denser matrix with a more uni- 
form and more finely distributed randomly 
oriented graphite network could be 
achieved by sand casting. Chemical analyses 
are quite similar but hardness (Brinell 180) and 
tensile strength (25,500 psi.) of the continuous 
cast round are measurably superior to the sand 
cast (170 and 23.500 respectively). Microstruc- 
tures at same modification of conventional and 
continuously cast molds are shown in Fig. 2. 

This last example illustrates that special cir- 
cumstances may suggest the use of the con- 
tinuous casting process even if, at first sight, the 
intended application seems to exceed its prac- 
tical possibilities. For instance, marine diesel 
engines, depending on their size, need up to 
eight cylinder liners for piston diameters up to 
30 in. An alloy cast iron is used, but the pro- 
duction of sound liners, sand cast or centrifu- 
gally cast and free from surface imperfections, 
is difficult in such a large tube. The problem 
therefore was to continuous cast cylindrical 
hollow shapes, weighing about 6 tons and meas- 


than 
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Fig. 4— Marine Diesel Cylinder Liner, as 
Cast and After Machining. Approximate di- 


uring 40 in. outside diameter, 7 ft. long, with a 
wall thickness of 434 in. After machining, the 
inner surfaces must be flawless. Figure 3 shows 
Note that the 
slowly descending platform carries a dummy or 
false bottom which supports and slowly with- 


the casting as it is being made. 


draws the tubular casting as it is being cast 
from a hidden ladle on the upper floor. Figure 
4 illustrates the cylinder liner as cast and after 
As shown, the latest liners have 


been made with integrally cast flange, which 


machining. 


reduced the weight as cast to less than 4 tons 
and the wall thickness to More than 
100 of these liners have been delivered and 
installed to date. Performance and resistance 
to wear are excellent. 


33, in. 


Based on results obtained during the oper- 
ation of the pilot plant, the production unit 
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mensions of casting are 40 in. outside diam- 
eter, 3% in. wall, 7ft. long, weight 7700 lb 


shown at the head of this article was planned 
early in 1953. At the beginning of 1956 this 
plant was officially dedicated. Pipe up to 1 m. 
in diameter and 10 m. long (314 ft. in diameter 
and 331, ft. long) could then be cast for the 
first time. Cast iron pressure pipe for gas and 
water lines of this size was first shown at the 
Technical Fair in Hannover and then during the 
International Foundry Congress in Dusseldorf. 
They constitute the longest pieces of cast iron 
pipe ever made commercially. 

The full value of the continuous casting of 
gray iron cannot yet be estimated. However, 
it is reasonable to predict that, within a very 
few years, this new process will be established 
in those progressive iron foundries which make 
a sizable tonnage of product of suitable config- 
uration and design. S 


87 


Ca) 
45 
A 


Review of 


Die Casting Practices Abroad 


By DONALD L. COLWELL* 


Aluminum die castings are made in proportionately higher tonnage than zinc; 
in both kinds the chemical specifications are tighter than in America. 
Aluminum castings with silicon-free surfaces, capable of anodizing 

and coloring, are sought on both sides of the ocean. (E13; Al, Zn) 


Tue tert “die casting” in Europe may 
refer either to “gravity die casting” or to “pres- 
sure die casting”. The former is commonly 
called “permanent mold casting” in the United 
States and the latter is commonly referred to as 
“die casting”. This review will consider only 
what the American would call “die casting” or 
the European “pressure die casting”. 


Tonnage 


With the great production—mass production 
—in the United States, the die-casting process 
has reached its peak because its greatest value 
occurs when the quantities required of a single 
piece are large. If all of Europe could be con- 
sidered as one nation, eliminating trade barriers 
such as import and export duties, currency re- 
strictions, export licenses and a varying rate of 
exchange, the freer circulation of manufactured 
goods would provide a tremendous stimulant to 
the European die-casting industry. As it is, the 
1956 production of zinc die castings in Europe 
was about 75,000 metric tons compared to 320,- 
000 metric tons in the United States; in the same 
year about 60,000 metric tons of aluminum die 
castings were made compared to 168,000 metric 
tons in the United States. 

It is natural, therefore, that the technical prac- 
tices in the United States should be somewhat 
in advance of the rest of the world. This matter 
is apparent when considering the report of 
Tecaid Mission No. 155 (a group of Europeans 


* Vice-President, Apex Smelting Co., Cleveland. 
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which toured America), published by the Or- 
ganization for European Economic Cooperation 
(Paris) in 1955. This was a keen evaluation by 
non-American die casters of typical American 
practices. Another revealing document is the 
Proceedings of the Second International Con- 
ference of the European Pressure Die Casting 
Committee held in Paris in May 1957, which 
presented not only reviews of American practice 
but some stimulating thoughts on several Euro- 
pean developments. This committee has even 
collected a dictionary of die-casting terms in five 
languages—English, French, German, Italian 
and Spanish; it is obtainable from the Zinc 
Development Association, 34 Berkeley Square 
London, W. 1, England. 


Machines 


Some attention is being given in Europe 
to the matter of pressure — that is, the reputed 
superior properties of zinc-base die castings from 
the plunger machine in comparison with those 
from the air machine. In this respect they are 
catching up to U.S. practice. Quantitatively, 
density and strength are increased somewhat by 
the greater pressure, other factors being equal. 
The plunger type of die-casting machine for 
aluminum was developed in Europe prior to 
World War II, originally with a vertical plunger. 
This is still the plunger machine commonly used 
outside the United States. It has some advan- 
tages over our horizontal machines and also some 
disadvantages, the latter largely due to the limi- 
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tations on size and pressure. Die casting of mag- 
nesium and its alloys is generally more prevalent 
in Europe than in the United States, and the use 
of the gooseneck machine for magnesium cast- 
ings was rather widespread in Germany during 
the War. The “Dow Metered Metal Machine” 
is an improvement of the same principle. 

The use of nodular iron for goosenecks, plung- 
ers and other machine parts in contact with 
molten metal is a matter which should be given 
greater attention here. Induction melting fur- 
naces, particularly for aluminum, using ordinary 
line frequency are entirely a European develop- 
ment which has not yet been tried in America, as 
fer as the present reviewer can determine. 

At the ASM’s Second World Metallurgical 
Congress in Chicago in November 1957 consider- 
able interest was evidenced on the subject of 
vacuum die casting. American developments in 
this respect are being closely watched. The 
general opinion of our foreign visitors was similar 
to that commonly held here— namely, that some 
of the claims made for the process will not be 
borne out in practice. 


Die Steels 


The most common die steel, particularly for 
casting aluminum, seems to be the same in Eu- 
rope as in America—namely a low-carbon steel 
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with 5.0 to 5.5% chromium and 10 to 15% 
molybdenum, with or without a little vanadium. 
There seems to be a greater tendency, however, 
to use the hot working high speed steels contain- 
ing 9 to 12% tungsten ( these are largely obsolete 
in the U.S. 

Europeans often harden the dies in salt baths. 
This method was used by the present writer years 
ago, but it has been generally abandoned in 
America. Yet, in the opinion of some of the 
Europeans, steels hardened in salt baths give 
superior results. 

One of the newer developments in England is 
the so-called Shaw process of casting toolsteels in 
a reiractory mold made of a colloidal solution of 
silica in alcohol.* Claims are made that accu- 
racy is equal to a machined die and die life is 
almost as good. The economics of the process 
are self-evident if the service is there. 


Die Casting Alloys 


Zinc-base die casting alloys used abroad are 
similar to the two American alloys No. 3 and No. 
5 with a greater preference shown there, as here, 
for No. 3. Some uncertainty seems to exist, 
particularly on the continent and in Japan, over 
the desirability of the 4% aluminum content — 

*See “Low Cost Molds and Dies by Casting”, 
Precision Metal Molding, March 1956. 
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Table I — Principal Aluminum Die-Casting Alloys 


GERMAN BritTisH AMERICAN | Proposep I.S.O. 
Specification DIN 1725 BS 1490:1955 B85-56T 
Symbol of alloy | GD-AISi8(Cu) LM-2 LM-24 SC84A Si8Cu3 
Copper 0.4 0.710025 3.01040 3.0 to 4.0 2.5 to 4.5 ; 
Iron 1.0 (a) 1.0 1.3 1.3 1.3 
Magnesium 0.5 0.30 0.1 0.10 0.15 
Manganese 0.5 (a) 0.5 0.5 0.50 0.6 
Silicon 6.0 to 10.0 900 11.5 7.51095 7.500 9.5 7.0 to 9.5 
Zinc 0.4 1.2 1.0 1.0 iB. 


(a) If iron is more than 0.4%, manganese should be more than 0.25% 


although that amount has been very well estab- 
lished here by the experiments of the New Jersey 
Zinc Co. and the development by the Bunker 
Hill Co. of 99.999% zinc. 

On the other hand, some European specifica- 
tions are considerably tighter than ours, the 
British generally specifying a maximum lead 
content of 0.003% and a maximum tin content of 
0.001%. The French use a similar specification; 
their highest limits are 0.005% lead and 0.002% 
tin (compared to our 0.007% and 0.005%). Some 
experimental work on the effect of nickel seems 
to indicate a safe maximum of 0.01% whereas the 
American Society for Testing Materials specifi- 
cation allows 0.02%. 

A German study of zinc-base die-casting alloys 
made from 99.999+% zinc also shows its im- 
proved properties. This is a matter which should 
be particularly interesting to Americans because 
zinc of about this purity is now commercially 
available. 

It might also be worth while examining the 
rather comprehensive Japanese report published 
six years ago on the properties of various zinc- 
base alloy combinations with aluminui., and the 
effects of copper, magnesium and iron.* 

Aluminum— There also seems to be a greater 
tendency to use aluminum (or magnesium) die 
castings rather than zinc die castings in European 
automobile parts. The principal aluminum die- 
casting alloys are shown in Table I, and the 
greater emphasis on silicon as a strengthener 
rather than copper is evident. The British LM 24 
is a recent addition to this list and has the same 
composition as the American SCS4A. Its influ- 
ence is also shown in the specification proposed 
by the International Standards Organization 
(1.S.0.). In general, permissible ranges of alloy- 
ing elements in foreign specifications are greater, 
giving less uniformity in the product. However, 
 *“Studies on Zinc Base Die Casting”, by Masso 
Kato, Report of Industrial Sciences, University of 
Tokyo, March 1951. 
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the German requirement for controlled amounts 
of manganese and iron should result in a distinct 
improvement and could well be practiced in 
America. 
Finishing 

A suitable production alloy for aluminum die 
castings which can be anodized in light colors 
seems to be as desirable overseas as here. Again 
the answer seems to lie more toward the use of 
silicon-free alloys which are more difficult to 
cast. One process for removing the silicon from 
the surface, leaving behind a pure aluminum 
suitable for anodizing, has been patented but ap- 
parently has not yet been put to commercial use. 

The British Nonferrous Metals Research Assoc. 
is working on several projects for finishing zinc 
die castings, as well as the testing of a chromium 
plate by SO, rather than by the salt spray or 
humidity cabinet. The Association also has in 
the Patent Office claims for a two-stage process 
for conversion coatings; although details are not 
available, it is said to have an acceptable appear- 
ance and good corrosion resistance. 

In Europe it is not at all uncommon to grind 
or polish a zinc-base die casting prior to chromi- 
um plating, whereas the American custom is to 
produce “hardware” with a smooth enough finish 
to require buffing only. Grinding or polishing 
is limited to the parting line or gates. A degreas- 
ing process was described at the meeting of the 
European Pressure Die Casting Committee for 
cleaning zinc die castings by ultrasonics. This 
interesting idea seems to have, as its principal 
drawback, the limiting size of the transducers. 
Application to rather large castings and a greater 
number of castings seems practical. 

In summation, it may be said that, under the 
handicap of generally smaller quantity produc- 
tion, European and Japanese practice has taken 
advantage of American developments. Not only 
that, but in several respects they have gone 
further than Americans. S$ 
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Fig. 1 — Continuous Annealing Line at Velindre Works of the Steel Co. 
of Wales Ltd. Starting at one end the strip is welded end to end, 
cleaned and dried, passed through looping unit and then tension rolls 
before going into the heating unit. The heating unit is in three 
zones, having vertical loops for heating, holding and slow cooling. 
There follows a series of chimney-like passages for faster cooling 


Some Advances 
in Tinplate Technology 


By W. E. HOARE* 


Mawsvracrvre of tinplate by what can 

fairly be described as the modern method started Tighter thickness tolerances, 
about a quarter of a century ago with the advent annealing for both stiffness 
of the continuous mill rolling hot strip in large and ductility, improved tinning 
widths (strip sheet). This was followed quickly machinery (both electrolytic 
by the development of fast continuous mills for and “roller coatings”), electronic 
cold reduction, by the electrolytic process for control of high-speed lines, 
applying the tin coating and, more recently, by new devices for rapid estimation 
the widespread adoption of continuous strand of corrosion resistance. 
* Assistant Director, Tin Research Institute, Lon- (L17, L16, F23, ST, Sn) 
don, England. 
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——— Uncoiling, Cleaning, Pickling 
T 
Fig. 2—“Halogen” Type of Electrolytic Tin- 
plate Line, W ‘ith Three Horizontal Superim- In the light of much study of the effects of 
posed Tanks. (Courtesy, Wean Engineering Co.) residuals and metalloids on the corrosion be- 
havior of tinplate steel, it is perhaps curious that 
annealing of the base steel strip. These major the only element added intentionally is phos- 
improvements have been accompanied, and in- phorus. Other additions, known to increase cor- 
deed’ made practicable, by a multitude of other _rosion resistance in certain fields of use, have 
advances in the metallurgy, engineering and been proposed from time to time, but nowadays 
control of manufacturing operations, and in bet- the best over-all answer is known to be the use 
ter understanding of testing for quality control of pure steels with no intentional alloy additions 
and appraisal. and with good control of metallographic struc- 
So wide is the subject that I have thought ture by proper attention to hot mill practice. 
it best to select for discussion some few aspects Cold Reduction — After pickling, usually in 
of tinplate technology that have a measure of — hot sulphuric acid but occasionally in warm 
novelty; such treatment may be of more inter- hydrochloric acid, the hot rolled strip is oiled 
est than a mere serial account of the manufac- and passed on to cold reduction. In this opera- 
turing process. None the less, a broad view of tion the gage is normally reduced in four to 
the process is helpful, and the normal manufac- six mill passes from about 0.1 in. to about 0.01 
turing sequence will be given briefly. in. Cold reduction is always done under in- 
The Hot Rolled Band — Taking the world as _ tense lubrication with palm oil or its emulsions, 
a whole, most tinplate steel is made by the despite attempts to find substitutes. 
openhearth process, although in continental Almost all the larger producers use the five- 
Europe the use of oxygen-blown bessemer steel stand tandem mill with delive ‘ry speeds upwards 
is now widespread. As far as possible (and of 5000 ft. per min. Modern mills of this type 
certainly for tinplate for the more critical serv- produce fantastic amounts of very highly fin- 
ices) pure grades of rimmed or capped steels ished material; weekly tonnages approaching 
are used, residuals being kept to the practical 10,000 long tons are not uncommon. Medium 
minimum. Some rephosphorized steels are used and small producers often favor single-stand 
where relatively great stiffness is required in the 
finished product — for example, for very large Fig. 3— Schematic Diagram to Same Scale 
cans and for the ends of pressure containers. as Fig. 2 of Vertical Acid or “Ferrostan” Elec- 
trolytic Tinplate Line, With Exit End De- 
. Tension Melted Coating signed to Deliver Sheared and Piled Sheets 
Centering / Bridle Oiler 
Rolls Centering Rolls 
j Drive Bridle Classifier and Pilers 
all 
Uncoilng and Finishing —- Shearing and Piling ————— 
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reversing mills with tension reels on both sides; 
their advantages are output flexibility and lower 
first cost. 

Although the average gage of tinplate base 
may be taken as around 0.01 in., rolling to 0.008 
in. and in widths up to 36 in. is not uncommon. 
Such practice exemplifies the basic problem of 
producing tinplate base -- that is, the production 
of very light-gage highly finished material in 
wide widths at high speed. The resulting pro- 
cedures place increasing emphasis on automation 
in the cold reduction mill. 

Automation gage control in strip mills has be- 
come of outstanding importance, not only due 
to the steady increase of delivery speeds, but 
also because customers are constantly asking for 
tighter gage tolerances. Whether it arises from 
gage variations in the hot rolled band. from 
mill accelerations and slow downs, or from 
loosely controlled mill practice, the production 
of off-gage must be kept at a minimum. In 
practice this means that the proportion of time 
during which the mil! is producing off-gage 
material must be kept to an absolute minimum. 

Whatever technique of control may be used, 
sound instrumentation of the mill is necessary. 
Strip thickness must be metered at exit and 
possibly elsewhere as well). Screw-down loads 
and inter-stand tensions must be measured. A 
picture or record of any inherent gage variation 
in the hot rolled band, as received, is a further 
advantage. Linking together of all such infor- 
mation is a matter of electronics engineering 
now almost deserving the adjective “classical,” 
but its proper use to correct variation of gage 
immediately (or even before it occurs) is, how- 
ever. not only a problem of designing fast servo- 
controls but also of a deeper understanding of 
just how a fast tandem mill is affected, both 
mechanically and electrically, by intentional or 
unintentional variations of true load. Automatic 
gage control is rather in its infancy but its par- 
ents believe it has remarkable promise for higher 
productivity and better quality. 

Annealing — After removing the lubricants in 
continuous electrolytic cleaning lines, the cold 
reduced strip passes to the annealing stage. 
There is no doubt that the outstanding advance 
in annealing practice in recent years has been 
high-speed continuous strand annealing fur- 
naces.* Although strand annealing has been 
practiced at two famous plants for many vears, 


*See also the report of the recent conference, 


“Annealing of Steel Sheet”, published in Metal 
Progress, December 1957, p. 110. 
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the bulk of tinplate stock has uormally been box 
annealed in coils in betch furnaces. In reality, 
such box annealing provides a “process anneal” 
involving relatively slow heating to a tempera- 
ture near the lower critical point, soaking, and 
then cooling to where the coil can be safely 
exposed to air and handled. The process has 
well-known virtues and high unit capacity, a 
single furnace cover holding about 250 tons of 
stock. Despite shortening of the cycle by such 
means as atmosphere circulation during heat- 
ing and forced draft cooling, the procedure re- 
mains a lengthy static operation in a line-up 
that is now otherwise almost completely con- 
tinuous. Moreover, with increasing coil diam- 
eters it becomes more and more difficult to insure 
a reasonably uniform heat treatment throughout 
the coil and the furnace load. The target of 
continuous operation is always a worth-while 
one, and this target tangibly presented itself as 
soon as tinplate base became available in strip 
as distinct from sheet form. In the last five 
vears development has been so rapid that a very 
considerable tonnage of tinplate is now annealed 
by the continuous method 

The fastest plants have been installed in the 
United States and similar ones are in operation 
or in building in Europe (Fig. 1). Such plants 
will operate at speeds from 500 to above 1000 
ft. per min. and the general sequence of opera- 
tions is indicated in the caption. Despite the 
fact that the over-all length of the strip is 
probably about half a mile, it will be seen that 
the actual heat treatment operation itself is of 
extremely short duration—2 min. at most. 
Morever, the strip receives a significant amount 
of stress by tension and bending about upper 
and lower sheaves while it is hot. The effects 
of this sort of treatment have received a good 
deal of fundamental study and some of the re- 
sults are metallurgically very interesting. 

The advent of annealing has 
placed in the hands of the tinplate manufacturer 
and user a material with rather unexpectedly 
Sometimes it combines with 


continuous 


unique properties. 
apparent fortuity the two desired properties of 
stiffness and ductility. This has given rise to 
the description “TU” for it, meant to indicate that 
continuously annealed strip can, in certain fields 
and with proper care and appreciation of its 
qualities, be used for a wider range of uses than 
box annealed material. 

Continuous annealing can and is also being 
done in horizontal furnaces. An excellent ex- 
ample is at the Andernach plant of the Stahl und 
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Fig. 4 — High-Speed Electrolytic Line at 
the Ebange Works of Sollac, Ltd., France 


Walzwerke Rasselstein at Neuwied, 
blenz, West Germany. One long building houses 
two “three-decker” furnaces, each of which 
in effect three furnaces, one on top of another. 
They handle strip up to 1 m. wide (40 in.}, 0.2 to 
0.5 mm. thick (0.0008 to 0.020 in.). One furnace 
runs at 215 ft. per min. and treats about 4000 
long tons per month. The other is somewhat 
faster (260 ft. per min.) and produces about 5000 
tons per month. Heat consumed is about 215 
Btu. per lb. of product. They are economical 
producers of very high- -quality material. 

A further change in annealing practice in re- 
cent years is the use of particular protective at- 
mospheres. These furnace atmospheres are 
designated “NX” and “HNX” and are essentially 
mixtures of nitrogen and hydrogen. They help 
produce those surface characteristics in the steel 
which promote high corrosion resistance in the 
finished product. 


near Ko- 


Tinning 

After annealing, either continuously or in 
batch furnaces, the coils are usually run through 
a two-stand, four-high temper mill and the edges 
trimmed. If the steel is to be tinned as sheet. 
the coils are cut up and stacked; otherwise the 
coils are sent directly to the electrolytic line. 

Electrolytic tinning lines have reached an 
advanced stage. Sometimes speeds above 2000 
ft. per min. are provided for, and production 
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capacity of a single plant is commonly above 
100,000 tons per vear. Installations which shear 
the finished strip to sheet lengths in line are 
limited by the speed of the flying shear, but 
even then, speeds approach 1000 ft. per min. 
Newer and revamped lines often have extra plat- 
ing tanks and higher direct current power to 
lay on havier coatings at high speeds. The 
development of differentially coated tinplate, 
which usually carries 60 micro-inches of tin on 
one face but only 15 micro-inches on the other, 
has stimulated the use of such higher plating 
capacities. 

Figures 2 and 3, schematically at same scale, 
show two successful types of electrolytic tin 
lines. The fastest lines now operating are those 
of the horizontal “three-decker” type (Fig. 2), 
but in Europe the vertical serpentine line, usu- 
ally known as the Ferrostan tvpe (Fig. 3 and 4) 
has generally been favored. In addition, a num- 
ber of smaller but very efficient units, working 
at speeds around 75 to 325 ft. per min. are now 
operating in Germany. 

Much attention also has recently been given 
to the finishing operations, namely, filming and 
oiling. Fruitful investigations have given better 
knowledge of the composition and characteris- 
tics of artificially formed passivation films by the 
various chemical and electrochemical methods 
This work is leading to “tailor-made” 
for special purposes. Just now, studies are in 
progress on surface oils and oiling treatments 
with a view to providing films of better uni- 


surfaces 
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formity and improved compatibility with the 
organic finishes widely applied to tin plate. 
Improvements in the time-honored hot dip 
tinning process have been a little overshadowed 
by the very rapid changeover to the electrolytic 
method, but the older process continues to yield 
an economic and sought-after product. Althougl, 
little new attention has been given to the process 
in the United States, this has not been true else 
where. Much new plant of impressively up-to 
date design has been installed in Europe in 
recent either the Melingriffith tinning 
machine or Poole-Davies tinners with automatic 


years, 


sorting, a good example being shown in Fig. 5. 
Modern plants, comprising a complete line-up 
from dry plate feeder to the finished, counted and 
piled tinplate, are much better engineered than 
formerly, and tighter operating control is im 
posed at all points. The theory and practice of 
the actual tinning operation itself, particularly 
the action of grease pot rollers and brushes, is 
becoming better understood, resulting in a much 
more uniform coating. 

The concept of continuous strand hot dip tin- 
ning has been given a good deal of study. A 


considerable amount of continuously hot dipped 
tinplate in widths often as great as 40 in. is 
currently 


being produced in Germany and 


recent investigations have sought to increase the 
speed of such units. Investigations in the United 
Kingdom have resulted in a so-called “roller- 
coating” process in which the coating is “printed” 
onto the steel strip by tinned rollers operating 
in a controlled active atmosphere. This process 
has shown itself capable of producing coatings 
of the required commercial range of thicknesses 
at good operating speeds. A pilot plant for 12-in. 
strip is shown in Fig. 6. 
Quality Appraisal 

Modern manufacturing methods enable tin- 
plate be produced in grades very closely 
matched to their required duty. This has meant 
that the rather cursory tests of the earlier years 
have had to give way to well-planned schemes 
for comprehensive examination of all mechani- 
Such tests 
are both for process control and for quality 
most interesting developments 
have been in tests applied to the surface of the 


cal and physicochemical properties. 
appraisal; the 


material. 

Coating thickness is now estimated by rapid 
chemical methods, by X-ray fluorescence tech- 
niques, and by the “coulometric” method. This 
latter, which determines thickness by measuring 


the quantity of electricity required to dissolve 


Fig. 5 — Nine Poole-Davies Hot Dip Tinning Machines at the 
Trostre Plant of the Steel Co. of Wales Ltd., All Equipped 


With Sorting, Classifying, Piling and Counting 


Equipment 
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the coating, has the advantage that an additional 
figure can be given for the tin present as tin-iron 
alloy. Control of the electrolytic line is by 
instruments which integrate the operating vari- 
ables affecting coating thickness — namely speed, 
current density, width, and efficiency. This pro- 
vides a constant check on performance. The 
use of continuously indicating X-ray and B-ray 
gages for line operation is also becoming more 
common. 

Measurement of oxide film thickness, the 
importance of which was mentioned above, is 
usually made by coulometric estimation of re- 
ducible-oxygen content. Oil film thickness is 
estimated by a number of direct and indirect 
means —for example, solvent extraction and 
weighing, colorimetric procedures, and the use 
of the Langmuir hydrophilic balance. 

Corrosion tests are most widely utilized in 
laboratory research, but as new procedures are 
developed and the significance and usefulness of 
corrosion tests become better understood, they 
are coming into use for routine appraisal of 
quality. Examples are the iron solution and 
pickle-lag tests which measure rates of corro- 


sion on the steel surface, and the sulphur dioxide 
rust resistance test designed to estimate the 


resistance of the tinplate to corrosion by con- 
densed moisture. 

It may be said, generally, that good progress 
has been made in very recent years toward test- 
ing procedures which give a more satisfactory 
correlation with actual performance, but much 
still remains to be done and fundamental! corro- 
sion research (the discussion of which is outside 
the scope of this article) continues to be active. 

The Future — A great deal is expected of tin- 
plate. Who can say how many different products 
were packed in the fifty thousand million cans 
made last year, what journeys they traveled, or 
what variety of conditions they endured’ These 
humble receptacles succeeded in the task of 
protecting their contents on their way to the 
consumer. The industry has done well in meet- 
ing the expectations and demands made upon 
it and can claim a good record, both of industrial 
expansion and technological development. Re- 
search, in which the industry has become keenly 
interested, points the way to further gains in 
productivity, quality, and consumption Ss 


Fig. 6 — Roller Coating of Tin on 12-In. Steel Strip 
in Pilot Plant at Swansea Laboratories of British 
Iron and Steel Research Assoc. (B.1.S.R.A The tin- 
ning box is just below the large pulley at middle right 
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TYPICAL NI-VEE BRONZE PROPERTIES 


TEMPER 
HIGH STRENGTH PARTS 
85000 — — 
HEAT TREATED 
6 to 10 hours 
75000 1400°F., 
I water quench, 
6 to 10 hours 
65000 PRESSURE TIGHT PART 00°F. 
z J 
w 55000 = 
4 
45000} SEIZURE RESISTANT BEARINGS 
a 
a a a a a a a a a: 
NI-VEE A NI-VEE B NI-VEE C NI-VEE D NI-VEE E 


5 high-performance bronzes 


These versatile Ni-Vee alloys provide a 
range of properties that satisfies the 
requirements of most copper-base castings 


The chart shows the range of tensile 
properties of the five Ni-Vee* bronzes 
and indicates the types of castings 
made with these alloys. 

As you can see, you can satisfy the 
majority of your specifications for 
quality copper-base castings from 
among these five versatile Ni-Vee 
materials. Their “As Cast” mechan- 
ical properties — especially yield 
strength—surpass those of compara- 
ble G and leaded bronzes and red 
brasses. 

The chart also shows what simple 
heat treatment does to step up their 


properties. Bear in mind that values 
taken from the chart are typical. 
In practice, higher values can be 
obtained. 


Ni-Vee extras 


You can expect superior perform- 
ance from all five Ni-Vee bronzes. 
For example. Ni-Vee B, C, D, and E 
(the leaded group) can be used for 
castings of all three classifications 
shown. Ni-Vee A provides extreme 
strength. Ni-Vee E gives you ex- 
treme resistance against galling or 
seizure. The low zinc group (Ni-Vee 


A, B, D and E) show little tendency 
to dezincify, insure top-notch resis- 
tance to stress corrosion. All five, of 
course, have the excellent general 
corrosion resistance of copper rein- 
forced by a 5% nickel 5% tin content. 


Helpful booklet gives complete 
information on Ni-Vee bronzes 


“Engineering Properties and Appli- 
cations of Ni-Vee Bronzes” covers 
tables of composition, charts on de- 
formation, friction, fatigue, elevated 
temperature service, electrical resis- 
tivity, wear and other engineering 
data. Write for your copy today. 


"Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street sk, New York 5, N. Y. 


NI-VEE BRONZES 


NICKEL ALLOYS PERFORM BETTER LONGER 
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Hardenability Bands for Steels 4720-H to T50B60-H 


A.LS.1. List of March 1957 


4720-H may contain 0.20-0.35 Si, 0.45-0.75 Mn, 0.85-1.25 Ni, 0.30-0.60 Cr, 0.15-0.25 Mo 
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48xx-H series may contain 0.20-0.35 Si, 3.20-3.80 Ni, and 0.20-0.30 Mo 
50 TT T 


4gi5-H 
0.12-0.18C, 0.30-0.70Mn 
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Rockwell Hardness, C -Scale 


0.43-0.50C 
50k a = & 5046-H and T 50 B 46-H contain 0.13-0.43 Cr 
> A1550 T 50 B 60-H contains 0.3 to 0.70 Cr 


The boron or B-steels can be 
expected to have 0.0005 min. B 


T50B46-H | 


043-050C, 


24 28 32 24 8 l2 16 20 24 28 32 
Distance From Quenched End of Specimen, Sixteenths 


N means normalizing temperature for forged or Hardness limits are specified in Rockwell C-scale 
rolled material; A means austenitizing temperature units (no fractions) and can be scaled from the plotted 
(both as recommended by S.A.E.). points where not labeled at even sixteenths. 
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Write for your 
ONTARIO BLUE SHEET 


A concise 4-page booklet of facts on 
the handling and shop treatments of 
Ontario. Included is complete in- 
formation on forging, annealing, cem- 
pering, etc. and detailed laboratory 
data on physical characteristics. Ast 
for your free copy. 
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Over 1°23 Million Stampings 


from this Die 


600,000 Film Spool Flanges 
PIERCED, EMBOSSED, STAMPED 
and BLANKED per Grind 


Production engineers at an eastern camera manufacturing plant have reported 
excellent results from their Allegheny Ludlum Ontario film-spool-fiange die. 
The Ontario die performs the multiple operations of piercing, embossing, 
stamping, and blanking 

Operating at 130 strokes a minute, the big die has produced over 150,000,000 
parts. Runs as high as 600,000 have been made between grinds. For this opera- 
tion, Ontario is ait cooled from a temperature of 1850 F, then tempered at 350 F 
for six hours. This results in a Rockwell C hardness of 60-62. 

A-L Onrario is an air hardening die steel of the high carbon/high chromium 
type. It has all the desirable properties of such steels—resistance to abrasion, 
high hardness and excellent non-deforming characteristics. In addition, it is 
tougher but easier to machine than the higher carbon/high chromium types 
which are usually oil hardening. 

For the finest in tool steel to help solve your cutting, forming, trimming or 
blanking problems, call your nearest A-L office or distributor today, or write 


Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


For nearest representative, consult Yellow Section of your telephone book. 
FINE too, sree 
Since 1854 


For complete MODERN Tooling, call 
96-C 


Allegheny Ludlum 
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Depend on the award-winning 
Bausch & Lomb line for 


BETTER, FASTER 
METALLURGICAL 
ANALYSES 


Why was Bausch & Lomb metallurgical 
equipment used by 9 out of the 12 ASM 
award winners in 1955? Why does the 
same proportion prevail throughout in- 
dustry—in research, in quality control? Bolphot Metallograph _ 
Three reasons, all important to you: 

@ Unequalled image quality, visual 

and photographic 


@ Unequalled ease of operation 
@ Unequalled speed of analysis 


WRITE FOR INFORMATIVE LITERATURE 


Find out how Bausch & Lomb—with the 
most complete line serving industry—can 
save you money in time and materials. 
Write, specifying Catalog number(s) to 
Bausch & Lomb Optical Co., 63825 St. 
Paul Street, Rochester 2, New York. 


BAUSCH 6 LOMB 


SINCE 


America’s only complete optical source... from glass to finished product. 
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Recent European Advances 


in 


Optical Metallography 


By ROLAND MITSCHE* 


Modern microscopes are designed to avoid fatigue of the operator, 
with automatic timing, continuous focusing, and multiple 

light sources. Attachments exist for hardness tests 

and visual observations, in vacuum or controlled atmospheres, 

at temperatures from — 325 to +2700° F. (M20, M21, M23, 1-53) 


Eves me topic assigned by the 
Editor can be handled only sketchily in the 
available space. At least three important sym- 
posiums have been held within the past 30 
months, each of which has resulted in a sizable 
volume. The brief survey to be given here will 
say very little about electron microscopy and un- 
orthodox techniques. 

Instruments — For fundamental physical reas- 
ons no further improvements in resolving power 
of microscopes have been possible since the 
classical work of Francis Lucas (who introduced 
ultraviolet light into metallographic research). 
Many advances have been made in Europe in 
facilities and accessories. This will be described 
in terms of the metallurgical microscope which 
the author has used for many years, and which 
is shown in Fig. 1. 

First should be mentioned the arrangement 
of the different parts which enable the metal- 
lographer to do his work without bodily over- 
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strain, even if he sits the whole day at the instru- 
ment. One small but important detail is the 
two wooden boxes with inclined tops of foam 
rubber on which the elbows can rest, thus keep- 
ing the body in a biologically correct position. 
Besides all other normal optical attachments, 
including dark-field illumination, incident polar- 
ized light and continually changing magnifica- 
tion, the following special features may be 
mentioned: 

1. A two-lamp unit for quickly changing a 
conventional low-voltage lamp to a mercury 
vapor lamp for highest light density. 

2. Equipment for phase contrast of incident 
light shown at the right of Fig. 1. Change from 
normal illumination to positive or negative phase 
contrast is done in the very simplest manner, 


*Head of the Department of Metallurgy and 
Materials Testing, Montanistische Hochschule (Aus- 


trian University of Mining and Metallurgy), Leoben, 
Steirmark, Austria. 
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Fig. 1— Latest Type of European Metallurgi- 


merely by pulling a lever which puts the eve- cal Mic shalt a Built by C. Reichert of Vienna 


piece tube out of action. 


3. A magnetic specimen holder which com- 4. An eyepiece and magazine of diagrams 
bines the advantages of Le Chatelier’s normal representing standard grain sizes and structures 
metallographic inverted stage with the upright. (Fig. 2). The tedious work of estimating grain 
The specimen with its polished surface can be size, checking slag inclusions, measuring graph- 
moved freely in all directions without any danger ite, is reduced to a minimum by direct compari- 
of being scratched or damaged in some other son of the specimen with a screen covering a 
manner. part of the field. Turnable screens or magazines 


are available giving the A.S.T.M. grain size 
charts, Swedish Jernkontoret’s grain size dia- 
grams, the graphite charts of the American 


Foundrymen’s Society, and so on. 

5. It is often necessary to show a clear, bright 
microscopic picture to several people at once. 
For this purpose an accessory known as the 
“Didactoscope” has been developed in which 


Fig. 2 — Eyepiece and Magazine for Grain Size, 
inclusion, or Structural Standards. Sample 
fields are for grain size and graphite type 
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highest magnification 
appears on a 10-in. glass screen on the front of 
a tilting box containing a reflecting mirror. Up 
to eight observers can see all details simulta- 


the picture up to the 


neously, and a useful discussion based on the 
actual microscopic appearance of the specimens 
can be had. 

6. Television is a valuable adjunct on those 
many occasions when metallographic structures 
are to be discussed before a large audience. In 
our University we teach fundamental metal- 
lography to classes of from 50 to 80 students. 
We have solved this problem successfully by 
photographing the microscopic image by a tele- 
vision camera and transmitting it with a Phillips’ 
portable TV transmitter to several receivers, 
Even 
without color, television yields gratifying re- 
We hope that, in a not too distant 


according to the number of the students. 


sults. 
future, we will be able to add this extra refine- 
ment of color pictures. 

7. An interference tester is an accessory shown 
in Fig. 3. It consists of a special objective fitted 
with a test glass in front of the objective. The 
surface of the test glass is either flat (for testing 
or convex (for testing plane 
surfaces). The test glass is brought in contact 
with the surface to be tested and the well-known 
Newton interference pattern appears. Figure 
3 also shows a pattern made by a wedge-shaped 
step growing on the surface of a single crystal 
of cadmium. 

The interferes.ce tester is useful not only to 
scientific research but has proved excellent in 
such routine work as the inspection of ball-bear- 
ing balls. 


convex samples 
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Fig. 3—Interference Objective Interchange- 
able With Ocular in Fig. 1. Interference 
rings show a wedge-shaped step growing 
on a single crystal of cadmium. 200» 


8S. Heating Devices. 
est in the microhardness of metals and allovs 
below and above room temperature. 


There is a general inter- 


Likewise 
direct visual observation of transformations. 
phase changes and the like is of fundamental 
interest. For this purpose a rather simple device 
has been developed, whose detailed description 
must be omitted due to space limitations. With 
its aid we have determined microhardness up 
to 400°C. (750° F) without damage to the 
tester. We have also made very interesting films 
of the austenite-martensite transformation at 
liquid air temperature. 

9. Microhardness Tester. The Reichert micro- 
hardness tester (which has been used for all ou- 
experiments at normal, low and high tempera- 
tures) is in widespread use in Europe. | Its 
extremely simple and reliable operation is due 
to the fact that the objective lens and the in- 
denter diamond are located close together on the 
movable upper part of the apparatus. Accuracy 
of less than 1 micron can easily be reached. 

The other two leading continental manufac- 
turers of metallurgical microscopes, Ernst Leitz 
of Wetzlar and Carl Zeiss of Oberkochen, have 
also contributed greatly to instrumental develop- 
ments. Only two or three examples can be 
given here. 

Figure 4 gives a general view of the Zeiss 
“Ultraphot” whose special features ( besides opti- 
cal system of top quality) are built-in light source 
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and an automatic, pushbutton photographic de- 
vice, in which the correct exposure is controlled 
automatically. The magnification scales can also 
be varied continuously. To meet all demands of 
illuminating power, three different light sources 
are available. 

Another late device of Leitz is the vacuum 
heating device shown in Fig. 5, which permits 
direct observations up to 1050°C. (1900° F.) 
and magnifications as high as 500. The speci- 
men is heated either in vacuo (down to 10~-* mm. 
Hg) or in any gas atmosphere and is watched 
through a quartz window in the cover. The 
author has spent a lot of time in great comfort 
watching with his remarkable instrument the 
wonders of phase changes, such as martensite 
formation and re-austenitizing. 

In order to extend the working temperature 
up to 1500° C. (2700° F.) G. Reinacher of Hanau 
has modified the Leitz heating device so that he 
is able to make direct visual observations on 
refactory metals, for example, in the alloy sys- 
tems based on ruthenium or iridium. 

Polishing and Etching Methods — Light mi- 
croscopy requires adequate polishing and etch- 
ing. Progress made in this field in the last few 
years could perhaps fill a volume of its own. 
Many advances can only be indicated by one 
example in the field of electropolishing and 
etching. 


Fig. 5—Device for Heating Metallo- Fig. 4— Latest Metallograph by Carl Zeiss With 
graphic Samples in Vacuum or Controlled Automatic Exposure Timer, Continuously Vari- 
Atmospheres. Courtesy Ernst Leitz able Magnification, and Three Illuminating Sources 


E. Knuth-Winterfeldt of Copenhagen, Den- 
mark, has improved his “DISA” electropolishing 
apparatus as well as devised better electrolytes 
for specific classes of alloys. For example, Fig. 
6 demonstrates one of these forward steps. The 
specimen is a titanium-stabilized stainless steel. 
While one view gives the appearance which 
could be got about two years ago, the other 
demonstrates the remarkable progress which 
has been achieved by altering the electrolyte. 

Many further improvements have been made 
in the field of electropolishing and etching. 
Reinacher’s precious metals electropolishing 
device may be mentioned. Another electro- 
polishing apparatus has been developed pri- 
marily for electropolishing uranium by E. C. 
Sykes and co-workers at Harwell, England; 
they also developed the use of plastic laps. 
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Electron Microscopy 


While the foregoing account deals briefly 
with devices using the visible spectrum, this 
brief review should not close without a brief 
mention of other rapid progress in modern 
metallography. 

Electron metallography has indeed advanced 
greatly in the last decade. At about that time 
one of the leading American metallographers 
expressed the opinion that electron micrographs, 
using the replica technique, showed little if 
anything an excellent optical instrument would 
not reveal. This certainly is no longer true, as 
can be found immediately by consulting the 
survey made by the late B. von Borries of Diissel- 
dorf and published in 1956 in a special issue of 
Radex Rundséhau* and the proceedings of an 
international meeting in Liége, Belgium, early 
in May 1956 under the joint auspices of the Engi- 
neering Alumni of the University of Liege and 
the Belgian Center for Metallurgical Researcht. 
The Max Planck Institute for Iron Research in 
Diisseldorf, Germany, is also publishing continu- 
ously valuable investigations in this field. 

Once the constructors of electron microscopes 
outgrew their early attempts to manufacture a 
glorified optical microscope, and realized that 
an electron microscope is a scientific instrument 
in its own right, progress was rapid. Av present 
it may fairly be said that the electron microscope 
is most useful in that region intermediate be- 
tween optics and X-ray diffraction patterns. 


* Sponsored by the Austrian-American Magnesite 
Co., Radenthein, Austria, a subsidiary of General 


Refractories Co., Philadelphia. 
+Revue Universelle des Mines, 1956, No. 10. 
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Fig. 6 — Titanium Stabilized 18-8, Electrolytically 
Etched, in Knuth-Winterfeldt's “DISA” Equip- 
ment, Illustrating Improvements in Electrolytes 


Perfection of microtomes has also allowed the 
experimenter to prepare sections 100 Angstrom 
units thick, and the resolution of images from 
beams transmitted through them is from one- 
tenth to one-twentieth the thickness. Again new 
“lens” systems permit direct observation of sur- 
faces by reflected beams. 

Work with such new equipment (of which 
only two examples have been given) has resulted 
in the discovery of micro-slip which explains the 
hardening of overstrained metal between visible 
slip bands. Furthermore these new techniques 
have been invaluable in the study of oxidation 
products and other surface phenomena. 

Unorthodox methods cover an intriguing and 
important field of itself. In it may be included 
the use of radioactive isotopes as markers. Con- 
tact prints made from such samples have poor 
resolution, and usually show only the broad 
features of a structure. However “magnetic 
lenses” are being developed to “focus” the 
charged particles (beta rays) emitted from the 
tracers, and resolutions of the order of 1 micron 
have been reported. 

A great future exists in the way of residue 
analysis — particularly in combination with mod- 
ern microscopy and X-ray diffraction equipment. 
It is not too much to expect that important facts 
will be uncovered concerning the early stages 
of precipitation hardening, temper embrittle- 
ment, and other phenomena thought to be asso- 
ciated with ultra-fine particles of secondary 


phases. 
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Progress of Metallurgy 
in Europe 


By HUBERT SUTTON* 


Metallurgical education in England is steadily expanding, 
although free and rapid interchange of information 

leaves something to be desired. Pressing problems in Europe 
as in America have to do with brittle behavior of metals, 
resistance to hot corrosive surroundings, and damage 

by thermal or stress cycling. (A9, A3) 


Ix A GATHERING at Carnegie Institute of 
Technology, it would be appropriate to intro- 
duce a brief account of metallurgical progress 
in Europe — and more especially in Great Britain 
— with some remaiks on metallurgical education. 

At the time of my entering my university and 
for many years afterward a fresh student could 
not obtain dire ctly a degree in metallurgy but 
had to start off with one in chemistry or phy sics. 
Metallurgy was one of a long list of rather spe- 
cial subjects which the student might, if keen 
to do so, study in parallel with the rest in one 
of the years of training for his degree. To me 
metallurgy looked about the brightest subject 
on the list — much preferable to gas analysis or 
food chemistry, to mention only two. These con- 
siderations led to the cellar under one of the 
chemistry laboratories at Manchester University 
where the late Prof. H. C. H. Carpenter was, 
with the help of C. A. Edwards and J. H. 
Andrew, defying the dust and darkness! 

Possibly it was the spirit of adventure which 
prevailed there, permeating the air, that swept 
me into metallurgy. Soon I was to join the 
Institute of Metals and to listen to my first 
teacher of metallurgy addressing the members 
as their new president and declaring that our 
membership was more than 900. That today it 
is about 5000 — though still small compared with 
your metallurgical societies — perhaps serves to 


*Director, Materials Research and Development 
(Air), Ministry of Supply, London, England. An 
address at the 25th annive rsary celebration of Metals 
Research Laboratory, Carnegie Institute of Technol- 
ogy, Pittsburgh. 
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illustrate the great changes that have taken 
place during my time in Great Britain. 

Yet, so far as teaching institutions in the 
United Kingdom are concerned there is need 
for expansion of facilities for teaching and study 
of the science and technology of metallurgy — 
and indeed steps are being taken in that direc- 
tion in many places. Oxford has been a center 
of learning in England since the time when some 
English students at the University of Paris were 
either recalled by Henry II or expelled by the 
Frenchmen and settled in Oxford. In this year 
of grace 1957 Oxford has set up a department 
of metallurgy, metallurgy now being regarded 
there as a subject of some standing. Oxford 
now has a chair of metallurgy. To many of you 
who know Dr. Hume-Rothery and his work this 
is a very gratifying tribute to a very good basic 
work well done and to the achievements of the 
group he has gathered at Oxford. Steady expan- 
sion is under way elsewhere. 

International Contacts—It is impossible to 
overlook, in considering metallurgy in Europe 
or anywhere else, the influence of two devas- 
tating world wars. You, as well as we, know 
from experience the terrible loss of life, the 
wastage of material effort and time. 

Despite our modern television I often think 
that we have lost something in the field of com- 
munications since the days of 1513 when Sir 
Humphrey Davy, with his wife, his maid and 
his laboratory assistant named Michael Faraday, 
set out with large boxes containing scientific 
apparatus to cross the English Channel in a 
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small boat they had chartered. At the time Eng- 
land and France were actually at war, but the 
party had cordial receptions by French scien- 
tists and even by Napoleon himself. 

In the United Kingdom we have appreciated 
very much visits paid to us by American metal- 
lurgists. Those of us who have been fortunate 
enough to make occasional visits to this side have 
invariably found the metallurgists here keen to 
discuss their work, experiences and problems. 

Steel — My links with ferrous metallurgy have 
been connected with user interests. mainly in 
aircraft and applications. The two 
world wars (especially the second one) necessi- 
tated, inter alia, economy of alloy additions. We 
learned much about the better use of addition 
elements in steel. In recent years a field of con- 
siderable activity in European countries has been 
nitrogen control in converter practice, followed 
by developments in the direction of simple en- 
richment of the converter blast with oxygen up to 
30 to 40%, replacement of the air blast by a 
mixture of oxygen and superheated steam, re- 
placement of the air blast and the tuyeres in the 
bottom of the converter by a jet of pure oxygen 
injected into the vessel from above, and a vari- 
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ation of the latter by use of a more or less hori- 
zontal cylindrical vessel revolving on its own 
axis while oxygen is injected into the metal. 
The scope and future utilization of these tech- 
niques appear likely to be influenced very much 
by their relative adapt: ibility to the various types 
of pig iron, their ability to consume steel scrap, 
the availability and price of scrap, relative cost 
of fuels and electricity which is likely to be 
determined by progress of nuclear power ), capi- 
tal costs of pl: int including associated plant such 
as blast furnaces, and finally, in addition to the 
many associated economic factors, the willing- 
ness of users to take the products. I feel sure oat 
many of you are well informed on these new 
trends in steelmaking, also on recent German 
work on vacuum treatment of molten steels. 
Major metallurgical problems like the laws 
of nature know no geographical boundaries. 
Brittle fracture and stress cracking in mild steels 
and other steels up to the high-strength steels 
have engaged and are engaging much attention 
in Europe. 1 would call the outstanding work 
of G. L. Irwin and his collaborators to your 
notice. Those of us concerned with aircraft 
applications are much concerned about the pro- 
tection of the ultra-strong steels against corro- 
sion without damaging them and how to use 
effectively their very high stress resistance. For 
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very fast aircraft and vehicles where dynamic 
heating is a vital factor, the use of steels as main 
materials for primary structures is involving 
much experimental and development work. In 
this field, fabricating and handling properties 
are of special significance. 

The gas turbine greatly stimulated the de- 
velopment of heat resisting steels and ailoys in 
the United Kingdom — as indeed it did in the 
United States. In many ways there are striking 
parallels between developments in gas turbine 
materials in these two fields of intense activity; 
there are differences, too, but I will not take up 
time on these. For high-temperature blading, 
designers appear likely to use improved materials 
up to the limits of safe te mperatures and stresses 
in cooled blades in their desire to operate with 
higher gas temperatures. For aircraft turbines, 
materials resistant to cracking due to thermal 
cycling are required; here again increased gas 
temperatures have brought greater incidence of 
thermal cracking. In turbines for power stations 
the conditions in this respect are less arduous. 

In Europe as elsewhere there is interest in pre- 
dicting long-time high-temperature creep and 
stress-rupture performance in long periods, but 
at present I think no users are relying on cal- 
culated performance based on short time tests. 

Nonferrous Metals —In Europe utilization of 
aluminum and aluminum alloys as materials of 
engineering construction continues to advance. 
The alloys have not changed much in recent 
years but there is a great deal of interest and 
activity in the United Kingdom in the very strong 
Al-Zn-Mg type. Much study has been given to 
the influences of compositions and heat treat- 


ment on stress-cracking tendency, and to trans- 


verse properties in wrought forms (especially 
forgings). 
Magnesium makes progress. After World 


War II production stopped in the United King- 
dom and in Germany. British consumption now 
exceeds our production by a substantial amount. 
There is much use of the newer creep-resistant 
alloys at raised temperatures in aircraft and 
other work. 

Titanium production proceeds on a modest 
scale in the United Kingdom and in several 
other European countries. The future scope of 
activity depends very much on the properties of 
titanium alloys as engineering materials, and 
especially on their suitability for general fabrica- 
tion techniques — particularly sheet manufacture 
and manipulation. For service under stress at 
elevated temperatures at which some of the 
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alloys have attractive properties, we are bothered 
by the tendency to embrittlement of some of the 
alloys under service conditions, and are studying 
its various causes and significance. Much is 
owed to American research and development 
work on titanium, from which valuable guidance 
has been afforded, particularly to users. 

The metals and materials required in atomic 
energy work and the changing fashions in that 
area have given much scope for the exercise of 
skill by metallurgists and other materials experts. 
From what little is publicly known about hydro- 
gen fusion for power purposes, and the easy 
and casual references to temperatures of 50 to 
100 millions of degrees in media circulating in 
toroidal channels, there seems to be no likeli- 
hood of any lack of materials problems. Major 
difficulties will likely be connected with preser- 
vation of the containing materials and of the 
required heat exchanger devices. 

Science of Metals — There is much interest in 
Europe in the fatigue of metals. A group oper- 
ating under the Organization for European Eco- 
nomic Cooperation is organizing an i1ternational 
group for extensive studies of cumulative damage 
by fatigue in steel and light alloys. Several 
countries will be participating. Corrosion 
fatigue studies, inspired by the work of J. D. 


Book Review 


Order-Disorder Science 
Simplified 


Reviewed by J. B. NEWKIRK* 


Orper-DisonDER PHENOMENA, by 
E. W. Elcock, John Wiley & Sons., 
Inc., New York, 1956. 166 p. $2.50. 


Ir was the author's intent that this small 
review volume should appeal to a wide variety 
of readers. To this end he has kept his treatment 
of ordering phenomena in alloys quite general 
and has avoided the complex mathematical 
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MacAdam, Jr. at the National Bureau of Stand- 
ards in Washington many years ago, were made 
by Gough and Sopwith at the National Physical 
Laboratory and by colleagues and myself at 
Farnborough but were not pursued through the 
war years. Studies have now been resumed, 
particularly on aluminum and magnesium. 

G. I. Taylor little knew when he delivered his 
classic paper on dislocations in 1934 what new 
interests and activities he was triggering. The 
study of dislocations, the new techniques of 
electron microscopy, electron beam bombard- 
ment and X-ray fluoroscopy have opened up 
new lines of approach to fundamental problems 
and their understanding. American work in this 
forward-looking scientific field is eagerly fol- 
lowed by students in Europe. It may be that 
the present generation of “practical” metallur- 
gists is not yet able to translate the information 
emerging from the more highly scientific work 
into better or more economic operations It can 
at least be said that in a number of special fields 
—for example, in materials for electronic and 
electrical purposes—such advantage is being 
taken and is of real value. It can further be said 
that the light thrown out by highly scientific 
work on practical problems is very difficult to 
measure, but it is there and has effect. ~} 


manipulations employed by many of the theore- 
ticians contributing to this branch of metallurgy. 
Consequently, most of the presentation makes 
for rapid and pleasant reading. One agreeable 
feature, which other authors could well adopt, 
is the policy of outlining the contents of each 
chapter at its beginning and summarizing the 
chapter at its conclusion. 

In the first three chapters the subject of binary 
alloy ordering is introduced at, I would estimate, 
the college level, developed with regard to speci- 
fication and determination of the state of order, 
and described in terms of the Bragg and Williams 


*Alloy Studies, Research Laboratory, General 
Electric Co., Schenectady, N. Y. 
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and the quasi-chemical theories. Most of this 
part is based on the treatments of the classical 
A;B and AB type alloys as reviewed by Nix and 
Schockly in 1938. The discussion is confined to 
equilibrium states and therefore a great number 
of interesting phenomena associated with non- 
equilibrium processes in ordering alloys are 
passed over. Chapter 4 describes extensions of 
the theories to nonstoichiometric compositions. 
A little experimental work { uAu and Cu;Au) 
is reviewed which demonstrates that the theories 
presented are not accurate. The entire final 
fifth chapter is devoted to magnetic analogies. 
The monograph is admittedly an abbreviated 
treatment of order-disorder science and therefore 
is not a comprehensive survey. Only 11 refer- 
ences are given in the bibliography, and these are 
to review papers. Since some of the subject 


Report on 


matter in the text does not appear in any of the 
reviews cited, it would have been helpful if the 
author had documented his remarks throughout 
the text with specific literature references. 

Though much of the usual complex mathe- 
matics is omitted, I suspect that most metal- 
lurgists of the old school will still find the 
theoretical treatment unintelligible. The mag- 
netic analogies, though interesting, are dangerous 
to use for any more than their curiosity value 
since the basic laws governing order-disorder 
differ widely in many respects from those gov- 
erning magnetism. 

Those who have read this far will have gath- 
ered that this little book is for the beginner. The 
more advanced readers will, of course, rely upon 
more advanced texts, such as Barrett's “Structure 


of Metals”. S 


Powder Metallurgy in the U.S.S.R. 


By HENRY H. HAUSNER* 


“Self criticism”, Russian style, of the knowledge and practice 

of powder metallurgy as of 1953, calls attention to deficiencies in meeting 

the aims of the last five-year plan. Indications in subsequent literature 

show that many of these deficiencies are being rapidly corrected. (H general) 


Tuas rerort on the state of powder metal- 
lurgy in Russia is based on (a) a considerable 
amount of “background” information about the 
processes used in Europe and America acquired 
during my working life; (b) a critique of the 
industry and its scientific foundations given by 
Prof. V. S. Rakovski, a leading metallurgist and 
academician before a meeting in Kiev in 1953: 
(c) a discussion with Prof. G. A. Meerson of the 
Moscow Institute of Nonferrous Metals and Gold 
in Geneva during the 1955 Atoms-for-Peace Con- 
ference; and (d) a watch of the various abstract 
journals for Russian articles on the subject of 
powder metallurgy. 
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The general conclusion is that Russian scien- 
tists, technologists and industrial managers are 
working hard to overcome the deficiencies noted 
by Professor Rakovski in 1953, and that powder 
metallurgy in the U.S.S.R. is steadily growing, 
and growing in importance faster than in other 
countries, including the United States. Strong 
efforts are being made to get a better under- 
standing of the basic principles. Furthermore, 
the powder metallurgy techniques are not only 
used for the mass fabrication of machine parts, 
especially for agricultural machinery, but also 

*Consulting Engineer; Adjunct Professor, Poly- 
technic Institute of Brooklyn, New York City. 
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for parts for resisting high temperatures and for 
nuclear engineering. 

Professor Meerson has recently sent me two 
books, collections of papers presented at meet- 
ings held in 1953 and in 1956. They show 
that there is not a single method now known to 
us which has not been carefully investigated in 
the U.S.S.R. For example, hydrostatic compact- 
ing for the production of turbine blades has been 
extensively studied in governmental laboratories. 

Improvement of cermets — especially mixtures 
of metal and metal oxide —seems to get an 
important share in the Russian programs. 

From the literature available to me I cannot 
say that powder metallurgy in Russia is much 
further advanced than in the U.S., but I am 
inclined to draw the conclusion that powder 
metallurgy over there is at least at the same stage 
of development as it is here, and is growing at a 
very rapid rate. Very strong efforts, especially, 
are made in the direction of theories which lead 
to a better understanding of the basic principles 
in powder metallurgy. 


Status in 1953 


It would appear that the 19th Congress of the 
Communist Party of the U.S.S.R. “confirmed 
the directives concerning the development of 
our industry for the years 1951 to 1955, which 
foresee an important technical development of 
all branches of our economy” (to quote a trans- 
lation of Professor Rakovski's 1953 address). 
“The guiding ideas in the development of 
our technology are automation, mechanization, 
and intensification of manufacturing processes. 
These directives call for the creation of new 
tools, machines, and high-quality materials — 
especially refractory alloys. In this technical 
development, powder metallurgy will play an 
important role.” Rakovski then assesses the 
conditions as they existed midway in that five- 
year plan. 

He first examines the foundations of the art 
of pressing and sintering as formulated by four 
leading theoreticians, and finds them all lack- 
ing. (Many of his remarks could be similarly 
applied to the situation on this side of the 
Atlantic, especially those in connection with the 
fact that one still does not understand very well 
the basic principles of sintering, and that con- 
siderably more work is necessary. Even so, I 
would say that the basic factors determining 
the powder compacting processes are more in- 
tensively studied in the U.S.S.R. than in any 
other country, perhaps with the exception of 
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Germany.) Practically nothing is known, the- 
oretically, about the nature of hydrostatic press- 
ing, the influence of exceedingly high unit pres- 
sure — especially in the possibility of creating 
plastic materials from brittle ones — or the press- 
ing and sintering of oxidized powders. He then 
cites the following main problems needing in- 
vestigation: 

1. To establish a relationship between the 
main operating conditions and the behavior of 
the particles being pressed. 

2. To determine and explain the effect of 
exceedingly high pressures on plasticity. 

3. To devise a theory underlying such new 
methods of pressing as hot pressing and vibra- 
tory compacting. 

4. To extend the theory to include the sinter- 
ing of powder mixtures of various degrees of 
mutual solubility. 

5. To study the influence of ultrasonics on 
the mechanism and kinetics of sintering. “It 
is known that ultrasonic vibration will cause 
an alloy to crystallize in micrograins, and its bulk 
properties are considerably improved. The 
sintering of particles of completely different 
materials is considerably activated by ultra- 
sonics. No theory has been developed at all, 
even for such important practical matters as mix- 
tures of metals and oxides.” 

6. To extend knowledge about the mechanism 
of diffusion during sintering of mechanical 
blends, solid solutions and chemical compounds, 
with the help of radioactive isotopes and micro- 
spectroscopy, and to correlate theory with ob- 
served facts. 

7. To establish recrystallization diagrams cor- 
relating to grain size, pressure during pressing, 
and _ sintering temperature for one-component 
systems, solid solutions, mechanical blends, and 
chemical combinations. 

Professor Rakovski concludes this portion of 
his address with the exhortation: “Our science 
should become first in the world!” 


Industrial Requirements 


Next, Professor Rakovski turned to the tech- 
nological problems faced by the Russian pow der 
metallurgy industry before the requirements of 
the five-year plan could be met. These he sub- 
divided according to the general directives of 
the 19th Congress of the Communist Party. 

Automation, he said, requires complicated 
electronic instruments, photo-electric cells, mag- 
netic apparatus, and a variety of other equip- 
ment in which the products of powder metal- 


METAL PROGRESS 


¥ 
3 
C 
i 
? 
Vea 
ye 


lurgy find a wide application, especially special 
magnets and parts made of refractory and rare 
metals. 

For example, rolling sharply increases the 
permeability of magnetic materials. Manufac- 
ture of strip directly from powders by rolling 
should lead to new materials with very favorable 
magnetic properties. Such manufacture requires 
iron powder manufactured by electrolysis — at 
present insufficiently perfected. 

“Mechanization is the second guiding idea 
of the 19th Congress. This means the mass 
production of powerful excavators, bulldozers, 
drills, transporters, and a number of other ma- 
chines. Powder metallurgy products are needed 
in an overwhelming majority of these. 

“The coal industry has successfully developed 
cheap iron-graphite bearings for conveyers, re- 
placing expensive ball bearings and roller bear- 
ings, poor in quality, and it now has an im- 
portant plant manufacturing porous bearings.* 

“Integration of industry 
powder is most desirable. Five methods are in 
pilot plant or production states: (a) reduction 


of mill scale by hydrogen in a rotating furnace; 


to produce iron 


(b) reduction of mill scale by natural gas; (c) 
reduction of mill scale by carbon; (d) 
of Krivoi Rog 


reduction 


iron ore with soot: (e) atomiza- 
The output of a plant 
first-mentioned process is quite 


inade “qui ate, vet the product going into the bear- 


tion of molten cast iron. 


now using the 


ing plant of the coal industry has already saved 
over 15,000,000 rubles. While methods (b) and 
Cc) appear to give the best quality powder at 
lowest cost, a decision should be promptly made 
which should be selected for 
centralized production, and acceptance stand- 
ards adopted. 

“Speed-up is the third guiding idea. This 


can frequently be done only by using such spe- 


as to process 


cial materials as metal-ceramic hard alloys (cut- 
ting tools highly 
resistant antitriction parts. 


refractory materials, wear 


All these pose new 


*Eprror’s Footnote — One might suspect that the 
good professor is a little loose in his figures. He 
says “The production of porous bearings from iron 
powder by the Ministry of Coal Industry is responsi- 
ble, within a short time, for savings over 15,000,000 
rubles to the People’s economy.” Perhaps a disre- 
gard about money is a common failing in a non- 
capitalistic society. For example, Metal Progress 
for January 1957 quotes a Russian document on 
spark cutting and toughening thus: “Cost of plant 
for economical working: 1000 to 3000 rubles”. This 
is $250 to $750. Mavbe, over there, there is a differ- 
ent value of the ruble depending on whether you 
spend it or do not spend it. : 
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technical problems for the powder metallurgist. 

“For example, antifriction materials are made 
by pressing a metal-ceramic layer on a steel 
base. For large parts this means powerful 
which are not always available. Pre- 
liminary tests show that the metal-ceramic layer 
can be put on with the help of high-frequency 
currents. 

“To sum up, the important technical problems 
of powder metallurgy in the U.SS.R. are as 
follows: Produce iron powders, magnets, elec- 


presses, 


trical contacts on a large industrial scale; create 
new types of refractory alloys, develop on an 
industrial scale the method of powder rolling, 
the method of applying metal-ceramic layers by 
high-frequency currents, and the method of hy- 
drostatic pressing. 

“Certain recent achievements are worthy of 
mention. The automobile industry has started 
using composite bearings with a layer of lead 
bronze produced by powder metallurgy. These 
are in no way inferior to cast bronze bearings 
and reduce metal consumption by 90%. Automo- 
tive parts are also pressed from shavings, a by- 
product of the ball bearing industry. W atch 
parts are made in a similar way.* Byproducts 
in powdery form are going into high-quality 
welding rods.” 


Organizational Problems 


Here again, the comments of Professor Rakov- 
ski are summarized to indicate the need of 
several central manufacturing units. For ex- 
ample, in the Ministry of Machine Construction, 
it is advisable to create a central plant for metal 
powder products meeting the standards of that 
ministry. Likewise, the Ministry of Transport 
and He savy Machinery should have a centralized 
production primarily of antifriction bearings, 
and the Ministry of Electrical Industry and 
Power Stations should centralize the production 
of electrical contacts and miscellaneous magnets. 
Production of iron powder on a sufficiently large 
scale under the control of the Ministry of Metal- 
lurgy must be expedited. At the same time, 
these agencies should institute large research 
laboratories specializing in powder metallurgy. 

Another problem relates to technical educa- 
tion and preparation of specialists. Students of 


*Fine shavings are apparently a fairly common 
metal “powder” in the U.S.S.R. A recent article 
(1955) on grain size determination notes that 
“agreement of the test with microscopic measure- 
ments was poor for aluminum powders, as they were 
in the form of spiral-shaped shavings”. 
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Table I— German and Soviet Types of Carbide 


CONTENT Rockwe | BENDING STRENGTH, 

SYMBOL WC | TiC Co | HARDNESS 1000 Pst. 
T5K10 (Russian) 85% 6% 9% |} C-90.5 190 to 200 
L3 (German; old symbol $3) 88 2 7 88.5 165 
T1I5K6 79 15 6 90 210 
L2 (German; old symbol $2) | 77 to 78 1410 15 8 | 88 to 90 155 to 175 
WK8 (Russian) 92 ;o— 8 91.5 165 to 190 
WK6 (Russian) G4 -- 16 87 to 88 185 to 210 
WK3 (Russian) | 97 -- 3 87.6 to 88 170 to 200 
G1 (German) 44 — 6 89 to 90 140 to 150 
H 1! (German 94 6 90 230 to 235 
H2 (German) 91.5 — 7 91 210 to 230 


institutes for machine construction are generally 
unaware of the modern methods of powder 
metallurgy, and it is imperative that the curricu- 
lum of metals technology include courses on 
this subject. 

Finally, information should be systematically 
published. A special committee on powder 
metallurgy should be created within the Presid- 
ium of the Academy of Sciences of the U.S.S.R., 
having power to control the study of the more 
important problems, to organize scientific dis- 
cussions, to publish textbooks, and to organize 
contests. 


Recent Progress 


So much for conditions in Russia four years 
ago. An increasing number of abstracts of Rus- 
sian articles about powder metallurgy have been 
published in the Metallurgical Abstracts of the 
British Institute of Metals, Chemical Abstracts, 
and other abstract services, as well as listed in 
© Review of Metal Literature. Important re- 
cent publications deal with problems in manu- 
facturing metal powders and the phenomenon 
of sintering. For example, emphasis is given in 
one paper on “acceleration of sintering”, a 
process which we call “activated sintering”. 
Another notes that sintering can be accelerated 
by small additions to the compact which migrate 
rapidly, affect the activation energy of the 
main particles and hence their mutual contact 
surfaces. For example, density and structure of 
sintered carbonyl iron powders are improved by 
adding a little ferric chloride. Another mixture 
of two parts of fairly coarse copper turnings and 
one part brass was immersed in molten borax at 
1800° F., resulting in compacts with shear 
strengths of 37,000 to 42,500 psi. 

In our conversation at Geneva, Professor Meer- 
son, who has worked on the powder metallurgy 
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of thorium, told me that the Russians are also 
studying the powder metallurgy of uranium; 
however, in comparing our publications in this 
field, he thinks they have not advanced as far 
as we have. He presented a paper on the pow- 
der metallurgy of thorium at the Geneva Con- 
ference (Vol. 8, p. 188), in which he reported 
on the physical properties of sintered compacts 
made from electrolytic and calcium-reduced tho- 
rium powders, respectively. Both powders were 
of 99.6 to 99.7% purity, and contained, with the 
exception of calcium, the same impurities in 
practically identical amounts. Electrolytic tho- 
rium powders showed a considerably higher 
“sinterability” than the calcium-reduced pow- 
ders, by that meaning that strength and hardness 
of sintered (or re-pressed and annealed speci- 
mens) are considerably higher, even though the 
density is substantially equal. The great interest 
of the Russian me tallurgists in thorium indicates 
the interest of their nuclear reactor engineers 
in the development of breeder reactors. 

Much attention is also being given currently 
to cermets, borides and carbides — especially 
tools made of the latter. It should be mentioned 
that the Russian and German standards for sin- 
tered carbides are very similar. Table I com- 
pares the two, and it may be helpful for a better 
understanding of the Russian powder metallurgy 
literature. The Soviet carbide designation is 
based on chemical composition. Letter symbols 
have the following meaning: W — tungsten car- 
bide; T —titanium carbide; K = cobalt; and 
N = nickel; after the letters the binder content is 
given in percentage. 

The American Machinist for Sept. 24, 1956, 
reported; “Compared with German standard car- 
bides, the Soviet carbides of the same hardness 
have a lower bending strength. Their useful- 
ness may be less than (Continued on p. 196) 
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Iron and Steel Needs 


of Argentina 


By JUAN B. DE NARDO* 


In the late 1920's Argentina produced only 10% of its needed 


iron and steel. 


Now it makes about 30%. 


Future deficits 


will be reduced when the San Nicolas steel mill starts production. 
Annual needs for 1,200,000 metric tons are predicted 
during the 1960 decade. (A4p, D general; ST) 


I+ 1s THe avtuor’s intention to present a 
brief summary of the recent history and the 
present status of the iron and steel industry in 
Argentina, in order to clarify the existing needs 
and predict the possibilities. The review will 
limit itself to the years since 1943. Up to that 
date the metallurgical industry was pitifully 
neglected. For example in the prosperous years 
of 1927 to 1929 Argentine imports of iron and 
steel averaged 1,200,000 metric tons annually. 
In those same years we exported 51,000 tons of 
scrap iron and steel, yet during World War II 
we paid as much as 1000 pesos per ton for 
scrap rail! 

However, the steel industry began to receive 
governmental attention in 1943, as indeed was 
necessary to carry out the transition from an 
economy based on agriculture and cattle to 
one based on heavy industry. Even though 
considerable progress was made during the 1946- 
1955 decade. a large deficit still existed in all 
the major classes, as shown in Table I. From 
those figures it is apparent that we were actually 
able to produce less than one third of the 
country’s needs. The rate of growth from the 
period prior to that shown in the table is rather 
impressive (prior to World War II we produced 
a bare 10% of the country’s needs), but since 
1954 the rate of expansion has almost stopped. 
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This is a matter of no small concern, since careful 
estimates of the country’s needs by the #ear 
1965 come to 1,200,000 metric tons per year. If 
the amount of steel which can be imported is to 
be limited, then Argentina’s own metallurgical 
plants must be expanded. The alternative is to 
handicap our industrialization severely. 

Steel Capacity — Pending the blowing-in of 
our new steel plant at San Nicolas, the present 
production capacity of the various plants in 
Argentina, including the government's plant at 
Villa Lugano Arsenal, is as shown in Table II. 
A sincere attempt has been made to give realis- 
tic figures in the last column; it seems im- 
possible to get really accurate statistics. For 
one reason, the length of a campaign is not ex- 
actly known; certain furnaces are shut down for 
relining or major repairs after 100 to 150 heats, 
while others of the same type making substan- 
tially the same product may run for 200 to 300 
heats. (This large variation is not due com- 
pletely to differing quality of the refractories; 
the skill of the furnace crew and its manage- 
ment also plays its part.) A second reason for 
inaccuracy is the shutdowns caused by strikes 
or labor troubles, while a third resides in the 


*Metallurgist, Villa Lugano Arsenal (Fabrica 
Militar de Aceros), Villa Lugano, Province of Buenos 
Aires, Argentina. 
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variable amount of mill scrap or off-heats. 
Pig-Iron — Assembling the figures for annual 
pig iron consumption for the period 1940 to 
1956 we find the following: 


FURNACE Pic on CHARGE ANNUAL 
CONSUMPTION 
Openhearth 20 to 30% 32.500 tons 
Bessemer 0 to 100 2 000 
Electric 15 to 25 2.100 
Others 5 to 25 1.500 
Foundry cupolas 0 to 50 20,000 
Total* 58,100 tons 


Argentina has only one small blast furnace, 
located in Palpala, Province of Salta, and oper- 
ated by the Military Administration (Direccion 
de Fabricaciones Militares). In its best vear it 
produced 32,000 metric tons of pig iron during 
this same period. The annual deficit has there- 
fore been considerably more than 25,000 tons. 
If the governmental program calling for 150,000 
tons of pig iron annually is reached, the deficit 
will be about 120,000 tons until additional blast 
furnace capacity is installed. We have the 
necessary raw materials in ore from the Rio de 
los Tomates district and coal from Rio Turbio. 
Production of the Palpala furnace is all of 
low-sulphur iron (0.05 to 0.06%) and in four 
general types, depending on silicon content. 
(An added advantage of more blast furnaces 
would be that the wider needs of the entire 
industry could more nearly be met.) Present 
production is as follows: 


Type I Type ll Type ll] Tyrelv 


Silicon 0.35-0.50 0.75-1.5 2-20 2.0-4.0 
Carbon 3.2 40 3542 3542 3.5-4.2 
Phosphorus 1.0 0.7-1.3 0.7-15 0.6-1.5 


Manganese >0.20 >0.40 >0.40 >0.40 
~ * This figure of 58,100 tons is for the 1940 to 1956 
period while the figure of 65,000 tons is for the 
1946-1955 decade. 
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Scrap—In addition to the above 
materials —in fact, to produce some 
of them—iron and steel scrap is 
consumed in very considerable ton- 
nages. I compute the average to be 
almost 215,000 tons annually. This 
supplements our pig iron not only 
as melting stock, but considerable 
amounts of low-carbon steel scrap 
are faggoted and rolled into small 
merchant shapes. This tonnage of 
scrap is becoming increasingly dif- 
ficult to collect in a country whose 
consumption of new iron and steel 


Table I— Annual Consumption and Production, 1946-1955 


(1 metric ton = 0.98 long ton 


= L.1 short ton) 


Tyre CONSUMPTION PRODUCTION Dericit 

Pig iron 65,000 23,000 42.000 
Iron castings 165,000 80,000 85,000 
Rounds and squares 229,500 90,000 139,500 
Plates 136,500 10,500 126,000 
Structural shapes 80,000 20,000 60,000 
Tubes 70,000 20,000 50,000 
Other shapes 35.500 3.100 32,400 
Alloy steels 500 1.200 4.300 
Torats 787,000 247,800 539,200 


Table II — Production Capacity of Argentine Industry 


products in the last 30 years has 1956 
seldom reached 1,000,000 tons an- -XISTING ons Propuction, Tons 
nually. Openhearth 28 300 170.000 
Industrialization—To get a bet- Bessemer 1] 13.75 4,000 
. Electric*® 39 6.5 000 
ter panorama of Argentine indus- 
Crucible furnacest — 1.000 
trv it mav be said that during the Foundry cupeles 150 915 80.000 


1943-1954 period the value of the 


industrial production of ferrous 
materials and machines, tools and 
other items made therefrom grew 
at a rate three tines as fast as the returns from 
the agricultural and cattle-raising industries of 
Argentina. 
creased 37-fold. This explains the exodus from 


Some branches of industry have in- 


the country into the big cities or industrial cen- 
ters. Salaries and wages are better and more 
comfortable living quarters are to be found. It 
has also accentuated the needs for iron and steel, 
for the per capita demands of a city dweller 
when including municipal services) are much 
greater than the rural inhabitant. 

Some figures from the latest industrial cen- 
sus may be worth quoting. The respective 
figures relate (a) to metals and their manufacture 


and (b) to machinery and related equipment. 


*Including small induction furnaces. 
+*Used for melting alloy steels. 


time. From 1939 to 1943 we were an emergency 
industry and we sacrificed quality for quick pro- 
duction of many items. We corrected our mis- 
takes “on the run,” as you might say. 

We now have a stable industry, though it 
may not loom very large in the eyes of Ameri- 
cans, Germans and Englishmen. It consists 
primarily of a multitude of small shops. To 
achieve this situation a tremendous amount of 
good work has been done since 1944. To retain 
our gains and to improve upon them, as we 
must, several things need to be done: 

1. Improve our standards of quality. 

2. Balance internal production and foreign 
importation to achieve a minimum over-all cost 
to the national economy. 

3. Develop the mechanical industries without 


METALS MACHINERY 
Number of shops 3.742 5.049 friction with the cattle and agricultural segments 
Employment 47,041 57,029 of the nation. 
Earnings per workman * 1,150 1,550 These are by no means impossible goals. In 
Horsepower consumed 51,000 83,000 judging our future progress the observer should 
bear in mind that, up to 1943, Argentina’s metal- 


A Look Ahead — Analysis of the above figures 
should not lead us to an exaggerated optimism. 
Metallurgy in Argentina is a “war baby” in the 
sense that the first attention was given to it 
only by virtue of the imperative needs of war- 


* Average, in pesos. tIn millions of pesos. 
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lurgical industry was pitifully neglected. Prior 
to that time our businessmen could not see anv 
profit in an investment in this field. Little or 
no protection was given by the Government. 
Hence it has only recently been possible, now 
that these conditions are changed, to encourage 
an industry based on the large resources of ex- 
cellent minerals which Argentina possesses. @ 
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Ferromanganese 
From 
Lean Ore 


By B. R. NIJHAWAN* 


India has exported about 1,000,000 tons of hand-picked 

high-grade manganese ore annually, but its large resources in 
low-grade ore could, when concentrated and smelted, be sold 

‘as standard ferromanganese and the value doubled. Numerous projects 
of this sort are in pilot plant or small production. 


Tue stac pumps, tailing heaps and dis- 
carded wastes of today are the mines of tomor- 
row. As the ores get leaner, ingenious new 
techniques are devised for extracting the metallic 
values. A multitude of examples in the last 
75 years could be cited in all parts of the world. 
These remarks hold good for Indian manganese 
ores in particular which represent one of our 
biggest nonferrous mineral assets. 

Excluding Russia, India probably ranks as the 
world’s largest supplier of high-grade manganese 
ore. The substandard grades have hitherto been 
neglected or wholly discarded. Our high-grade 
ore is generally hand-picked from the ore blasted 
loose in open pits, leaving the low-grade ore oi 

*Director, National Metallurgical Laboratory, 
Jamshedpur, India. 
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(B14, C21, 2-60; Fe, Mn, AD-n) 


the site. For every ton of ore shipped there 
remain discarded one to two tons of low-grade 
ore. One single large exporter in the Madhya 
Pradesh province in Central India has accumu- 
lated over 6,000,000 tons of such waste. While 
remaining high-grade manganese ores have been 
estimated at about 60,000,000 tons left over after 
exportation of about 40,000,000 tons in the past, 
the reserves of substandard grades are very much 
greater. The manufacture, in India, of export- 
able grades of standard ferromanganese, rather 
than shipping the unsmelted high-grade ore, is 
1 matter of utmost importance to the national 
economy. Mineral beneficiation and upgrading 
has only recently received much attention in 
India’s second five-year plan for economic prog- 
ress. Scientific work at the National Metallur- 
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gical Laboratory on the upgrading of our man- 
ganese ores forms an important part of the broad 
industrial development of Indian ferrous and 
nonferrous industries. 

Without going into unnecessary details about 
location of ore deposits, their estimated reserves, 
and their average compositions, we can say that 
the 19 important ones fall into four broad classes, 
” of which has been rather carefully studied. 

. Siliceous ores whose gangue minerals are 
re pee light in specific gravity in fairly coarse 
particles: These are most easily handled by 
conventional gravity concentration — grinding, 
jigging, tabling (sometimes supplemented with 
magnetic devices ). 


concentration: Electrostatic separations (and 
sometimes flotation) are effective here. 

4. Complex ores falling into two or all three 
of the above categories: Each of these is a 
separate problem; some of them can be handled 
by standard methods in sequence; some of them 
consist of such intimate mixtures of minerals as 
to indicate that direct smelting (like recovery of 
manganese from openhearth slags) will be the 
only effective means at present. 

There is, of course, the possibility ( which will 
not be discussed here) that any of these may be 
raw material for a combined beneficiation, smelt- 
ing, and chemical process which results in elec 
trolytic manganese metal. 


Kiln in Discharging 
and Charging Position 


Sketch of Rotating Kiln for Smelting a Mixture of Low- 
Grade Manganese Ore, Coal and Flux Into a High-Phos- 
phorus Pig Iron and a High-Manganese Slag, the Latter to Be 
Reduced to Low-Phosphorus Ferro in an Electric Furnace. 


2. Manganese ores high in iron with compara- 


tively little gangue: Many of these can be 
ground, the fines (slime) removed, and the 
minerals separated in equipment based on the 
higher magnetic susceptibility of hematite. 
Others require a reducing roast to convert the 
iron minerals to magnetite. The latter scheme is 
also applicable to ores with substantial quantities 
of gangue containing neither manganese nor 
iron, in which two magnetic devices are neces- 
sary, one a low-intensity magnetic separation for 
the iron minerals, and the other, a high-intensity 
magnetic separation to pick up the feebly mag- 
netic manganese minerals. It is obvious that 
this will result in a good iron ore as a valuable 
byproduct. 

3. Ore containing appreciable quantities of 
garnet which cannot be separated from man- 
ganese minerals either by gravity or magnetic 
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The Phosphorus Problem 


At the outset it must be said that ferroman- 
ganese now made in India (and used by the 


Indian steel industry) is high in phosphorus. 


Thus: 
AMERICAN 
INDIAN Ferro STANDARD FERROS 

Manganese 70 to 75% 78 to 82% 
Carbon 6 to § 5 to 7 
Phosphorus 0.5 to 0.6 0.35 max 
Sulphur 0.27 av. 0.05 max. 
Silicon 0.55 1.25 max. 


The high phosphorus comes from the metal- 
lurgical coke now being used in India. It con- 
tains from 0.18 to 0.25% phosphorus as com- 
pared to a maximum of 0.015% in American coke. 
It also builds up in the ferro because our smelt- 
ing ore mixtures have about 50% Mn, 7% Fe and 
0.10% P, and something over 2.3 tons of such 
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The Windseale Incident’ 


Ix 1947 ro 1950 the United Kingdom 
built two plutonium producing piles at Wind- 
scale on the Cumberland coast of England near 
the Scottish border. Natural uranium is used 
for fissionable material, graphite for moderator, 
and air for cooling (a detail unlike the piles at 
Hanford, Wash., which are water cooled). 
Uranium slugs, canned in aluminum, are placed 
in round channels in the graphite mass, and air 
is blown through each channel and exhausted 
through glass wool filters in a 405-ft. chimney. 

On Oct. 10, 1957, it was discovered that some 
of the uranium cartridges near the center of No. 


*By Tom Bishop, Metallurgical Consultant, — 
Miles & Partners (London) Ltd., Consulting Editor 
Metal Progress. 


+Eprror’s Footnote — Collisions between fast 
neutrons and carbon atoms may displace the latter 
from their lattice positions and eventually change 
the shape of a block in its macroscopic dimensions 
enough to endanger the shielding structure or the 
clear running of slugs or control rods through the 
channels. Furthermore the carbon mass stores in- 
ternal energy (“Wigner energy”, so-called after the 
Princeton aaele ssor who first predicted the effect) 
in addition to thermal energy to such an extent that 
its combustibility increases. To correct these two 
effects the pile is run for several hours at a temper- 
ature sufficient to allow re-diffusion of displaced 
atoms and “evaporation” of the stored energy. 
Wigner energy can be released from an irradiated 
carbon block by merely baking, but the only way 
of heating the mass of carbon in a pile is by shutting 
down the reactor and then bringing it back to critical 
with no coolout, thus starting the “Wigner release” 
or “annealing” which is then self-sustaining. The 
behavior in the pile is followed by thermocouples 
strategically placed in the carbon mass. On three 
previous occasions at Windscale a second nuclear 
heating had been necessary to “anneal” satisfactorily 
the entire carbon mass. 


1 pile were red hot. At the time the pile was 
shut-down for the “Wigner release”, to cool the 
main mass of graphite.+ It is well known that 
the neutrons given off when an atom of U2** 
splits are “fast” and must be slowed down to 
“thermal speeds” before they can be captured 
by the hundred-fold more numerous U2** atoms 

( which capture results in the creation of plu- 
tonium metal). This slowing down is the 
function of the carbon moderator, and the loss 
in speed reappears as heat. This heat is carried 
off by the coolant -air at Windscale, water at 
Hanford. a small portion of the 
energy is stored in the graphite, and to deal with 
this accumulation, the operators had arranged 
at about six-months’ intervals a Wigner release. 

The immediate cause of the accident at 
Windscale second nuclear heating too 
soon and at too rapid a rate, thus causing the 
failure of one or more cartridges in the pile, 
whose contents then oxidized slowly 
leading to a fire in the reactor. 

All the uranium fuel cans were intact when 
the Wigner release was started on Monday, 
Oct. 7. It seemed to proceed normally and 
next morning the nuclear heating process was 
stopped. Then, as the Wigner release seemed 
to be dying, the physicist in charge decided on 
Tuesday morning to boost the release 
second nuclear heating. 

The investigating committee concluded that 
one or more uranium cartridges burst during 
this second heating, from too rapid a temperature 
rise. (There were no thermocouples and hence 
no record of temperature in that part of the 
pile.) During Wednesday, the graphite tem- 
perature rose gradually, and the unprotected 
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coke are needed to produce a ton of ferro in 
a blast furnace. High iron in our ore mix and 
coke (about 2%) also dilutes the manganese. 

Although India does not have coal with very 
low ash, and there is some coking coal with 
from 0.01 to 0.05% P, the large-scale manufac- 
ture of low-phosphorus ferro apparently also 
involves the problem of coal washing devices, 
blending with low-phosphorus coal from same 
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source, or electric smelting with a minimum of 
such coke as can be made within our own coun- 
try. Since some exportable ferromanganese has 
been made in India in the past, the problem is 
neither new nor impossible to solve. 


Smelting Low-Grade Ore 
Large amounts of manganese pass into slags 


from openhearth steel furnaces, and its recovery 
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uranium proceeded to oxidize. The uranium 
must have smoldered all day, and the heat so 
generated would have caused other cans to 
burst. By Thursday evening, the fire had spread 
to about 150 of the 950 channels. The surround- 
ing graphite was also burning. 

One thermocouple in the graphite was show- 
ing a steady temperature rise and by 10 p. m. 
on Wednesday the physicist in charge tried to 
correct matters by shutting off the draft of 
coolant through the pile. All graphite tempera- 
tures dropped except at the hottest location. 
At 6 o'clock on Thursday morning, Oct. 10, the 
meter near the stack filter showed a sharp 
increase in radioactivity— noted by the pile 
physicist who, however, took no action. This 
radioactivity fell for a couple of hours, and then 
it rose steadily. 

It was now realized that a cartridge must 
have burst. A scanning gear to detect just such 
an event was jammed, immovable. Since the air 
leaving the pile was intensely radioactive the 
works general manager ordered that the affected 
channels be identified and cartridges in each 
discharged immediately. This identification had 
to be done visually after removing the end plug 
in the channel; red-hot uranium cartridges were 
seen, but they were so distorted they jammed 
in the passageways. 

A fire-break was then created by emptying 
channels around the red-hot region. This 
checked the spread of the fire, but did not bring 
down the temperature of the hot area. Streams 
of carbon dioxide forced through the pile failed 
to extinguish the fire. Finally hoses were turned 
on at 9 p. m. Friday, Oct. 11, and continued for 
24 hr. By Saturday afternoon the pile was cold. 

The British Atomic Energy Authority has 
accepted the findings of its investigating com- 
mittee and attributes the accident partly to in- 
adequate instrumentation (especially distribu- 
tion of thermocouples) and partly to faulty 


judgment by the staff. On the latter point, the 
Penney Committee commented upon the absence 
of a section on Wigner release —very infre- 
quently done—in the detailed pile-operating 
instructions. A new committee is to collect data 
and recommend the standard procedures for 
carrying out future Wigner releases and to make 
recommendations about restarting of Windscale 
Pile No. 2, which was shut down after the acci- 
dent to its sister pile. A second committee will 
go into questions of health and safety. No an- 
nouncement has yet been made of plans to repair 
or reconstruct Pile No. 1. 

The steps taken to deal with the consequences 
of the accident to the workers and the inhabitants 
of the Windscale area were also investigated by 
the original investigating group, the Penney 
Committee. The health-physics department 
found that 14 men had received the maximum 
permissible dosage of 3r. (roentgens) in the 
13-week period including the incident; the high- 
est individual figure among those men was a dos- 
age of 4.66 r. 

A British Medical Research Council report 
approves all the actions taken by the health- 
physics staff of Windscale. It believes that 
there was no risk from gamma rays in the Wind- 
scale area, as a whole, or from particles that 
might be taken into the lungs. Some radioactive 
material (mainly radioactive iodine) escaped 
the filters and was deposited on the ground 
around the factory so milk from herds in the 
vicinity was destroyed. Restrictions on use of 
this milk were removed on Nov. 23. The Council 
is satisfied that no one has received any dan- 
gerous dose of radioactivity. 

The accident at Windscale has no bearing 
on the safety of the nuclear power stations being 
built for the British Electricity Authorities be- 
cause these are of later design, are not air cooled, 
the coolant is in a closed circuit, and the plants 
are more efficiently instrumented. 


has received considerable attention in the United 
States, Australia and Germany. Early ideas were 
that such slags, with or without low-grade man- 
ganese ores, should be smelted in a blast furnace 
under conditions which would reduce most of 
the iron and phosphorus but little of the man- 
ganese, thereby forming an enriched manganese 
slag which could then be smelted into ferro of 
standard analysis. More promising develop- 
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ments have been based on a three-stage process: 
first, smelting in a blast furnace to produce a 
high-phosphorus spiegeleisen; second, preferen- 
tial oxidation of the latter in a converter or 
openhearth furnace to produce a_ high-man- 
ganese slag low in phosphorus and iron, and 
finally, producing standard ferromanganese from 
this slag in a blast furnace. 

Licenses have been issued under the Second 
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Five-Year Plan to nine Indian firms to produce 
ferromanganese in this three-stage process, look- 
ing toward a total production of about 170,000 
tons annually.* 

Our own work at the National Metallurgical 
Laboratory has been toward the smelting of 
low-manganese ores into an enriched slag (with 
pig iron as a useful byproduct), and the slag is 
then smelted in an electric furnace. We believe 
that on a commercial scale, the first function can 
be done in a Krupp-Renn rotary kiln under acid 
conditions, and the second in a basic electric 
furnace. Our planned pilot plant for the first 
stage, the rotating kiln, is sketched in the draw- 
ing on p. 113. 

A mixture of crushed ore, coal or coke and 
flux is charged into the rotary kiln in its tilted 
position. Returned to horizontal, the burner 
(coke oven gas and hot air) is thrust into the 
charge end and the dust catcher and chimney 
connection rolled left into position. Rotation 
of the kiln starts. When the charge is melted 
the burner and flue are retracted, the kiln again 
tilted and molten contents pour out into the 
ladle car waiting below. The next charge then 
enters the upper end of the kiln; this kiln would 
have a monolithic lining. 

The ladle goes to the casting department 
where the slag is granulated and the iron is 
run into pigs in a sand bed. The granulated slag 
is then to be used in an electric (or blast) furnace 
for production of ferromanganese; in view of the 
high phosphorus in India’s coking coal the elec- 
tric furnace (using a minimum of carbon for 
reduction) would probably be preferred. 

Raw materials would be ores from Northern 
Orissa (about 175 miles west of Calcutta), low 
in manganese (33%), high in iron (23%). Flux 
would be limestone and bauxite. Reducing 

*In this connection, it might be mentioned that a 
two-stage pilot plant has been operating with con- 
siderable success in Australia (Broken-Hill Proprie- 
tary), smelting openhearth run-off and finishing 
slags into a 70% ferro. The charge averages 28% 
FeO and Fe.O,, 31% MnO, 2% P, 21% SiO., and 
17% base (principally CaO). In the first stage iron 
and phosphorus are reduced in an acid furnace at 
low temperatures. This forms stable manganese 
silicates which enter the acid slag. This slag is 
reduced in the second stage under highly basic condi- 
tions to an alloy containing about 70% Mn, 16% Fe, 
11% Si, 3.6% C and 0.3% P. The metal from the 
first stage is suitable for many high-phosphorus iron 
castings; the slag from the second stage makes good 
cement. Considering the value of these byproducts, 
the cost of the ferromanganese is not so high as to 


be prohibitive. 
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agent may be coal, coke or coke breeze. Fuel 
for the kiln will be coke oven gas. 

In this connection we should mention work 
now under way by Tata Iron & Steel Co., Ltd. 
looking toward large-scale production of ferro- 
manganese in a low-shaft furnace. The process 
appears to offer the following advantages: 

1. The possibility of using a wider range of 
manganese ore. 

2. The manufacture of the alloy in separate 
self-contained units. 

3. It will require low-phosphorus fuel (coal 
rather than coke) and India has considerable 
amounts of such noncoking coal available. 

In experimentation done in Germany, the 
charge was briquetted prior to smelting in the 
low-shaft furnace. While an alloy low in phos- 
phorus was produced, excessive slagging of 
manganese reduced the alloy to about 65% Mn. 
Further trials, however, have shown that these 
oxidation losses can be reduced through suitable 
additions to the charge. The low-shaft furnace 
of Gute Hottnungs Hutte at Oberhausen (West 
Germany) has produced at the rate of about 50 
tons per day. 


Economics 


While about a million tons of high-grade man- 
ganese ore are currently exported from India, 
if it could be converted to exportable grades of 
ferromanganese (phosphorus below 0.3%) it 
would bring at the current prices at least double 
the cash returns. The economic benefits accru- 
ing thereby are evident. 

This is apart from the fact that suitable 
methods for the utilization of waste manganese 
ores would also be evolved which in itself would 
be one of the greatest economic assets to the 
country. During the Second Five Year Plan 
when the ingot steel production is to be stepped 
up to 6,000,000 tons, the corresponding ferro- 
manganese requirements will rise to roughly 
100,000 tons of ferromanganese. It would be 
thus seen that, at the scheduled production 
capacities of existing ferromanganese licensees 
(170.000 tons maximum) there will not be a great 
bulk left for export. Production of exportable 
grades of ferromanganese should be stepped up 
to 300,000 tons a year. This would, in due 
course, fully meet the projected demands for 
ferro for the Third Five Year Plan, wherein the 
ingot steel production is stipulated at 15 million 
tons, and would still leave a considerable surplus 


for export. S 
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Until now, it’s never been possible to look at the alloy 
bar and be sure its center is as sound as its surface. 
Sometimes centerline weakness won't show even in a 
cross section. But it will show in rejects, breakage, rapid 
wear. The swaging die illustrated is just one example. 


Carpenter Mel-Trol alloys are the answer to problems 
involving core quality. They are completely uniform, 
free from segregation, porosity and center separation. 


Carpenter's exclusive Mel-Trol process is the reason. 


Mel-Trol is an integrated system of quality controls 
using patented Carpenter-developed equipment and 


.-. produces the first alloys 
with really predictable 
performance right 


through the core 


methods supplemented by the most modern equipment 
commercially available. Mel-Trol is a part of the steel- 
making process from scrap selection through final 
preparation of stock shapes. It is the only process ever 
successful in producing truly uniform specialty alloys 
in mill lots. 


There’s a Carpenter service representative near vou 
who'll be glad to show you how Mel-Trol alloys are 
ending reject problems, producing improved tools and 
parts for many famous metalworking companies. You 
can do the same. Call him today. 


an 


The Carpenter Steel Company, 133 W. Bern St., Reading, Pa. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y —“carstreeico” 


Pioneering in improved specialty steels through continuing research 
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Personal Mention 


Edgar C. Bain 


News that Epcar Bain @ has re- 
tired from his position as “Assistant 
Executive Vice-President, Opera- 
tions, U.S. Steel Corp., in Charge of 
Research and Technology Div.” 
brings also the comforting note that 
from now on he plans to spend half 
his time on some of the many chal- 
lenging metallurigical problems 
which confront industry, and the 
rest on writing, music and photog- 
raphy. In this way his proven use- 
fulness to American science and 
technology will continue unabated. 

Looking back in the files of Metal 
Progress, 1 find a biographical ap- 
preciation in 1936 when he was 
president of the American Society 
for Metals. It was long (four 
pages) but not nearly as long as a 
“Profile” in the New Yorker. It was 
also different in that the man written 
about was a man of very real im- 
portance. At that time, 20 years 
ago, he had already made a reputa- 
tion as a penetrating student of 
toolsteels, stainless steels and en- 
gineering alloy steels, and then as 
an executive, having been in charge 
of metallurgical work at the Cor- 
poration’s main research laboratory 
at Kearny, N.J., since 1928. 

The present writer treasures in 
his working library two technical 
books which he believes to be epoch- 
making. One is “The Science of 
Metals”, by Zay Jeffries and Robert 
S. Archer (1924). The other is 
“Functions of the Alloying Elements 
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in Steel”, by Edgar C. Bain (1939). 
These two have this in common: 
Each collected a multitude of scat- 
tered facts and reduced them to 
system. These are pioneering books 
in a real science of metals. 

Then, too, he remembers his keen 
delight in the studies of isothermal 
transformation of steel which sud- 
denly clarified a muddled ocean of 
wordage about beta iron, troostite, 
sorbite and the rest. It was ample 
justification for christening the actual 
transitional constituent “bainite” — 
a term whose use testifies the uni- 
versal acceptance of the findings 
made under his direction and with 
his actual participation. 

Such a man gathers responsibili- 
ties as acorns draw squirrels. Ed 
Bain became vice-president of re- 
search and technology of Carnegie- 
Illinois Steel Corp. in 1943 and 
presided over the rapidly expanding 
research effort in that large segment 
of the steel industry which cul- 
minated in United States Steel's re- 
search center in Monroeville, near 
Pittsburgh, where the inspiring 
building at the very entrance to the 
group is fittingly named the Edgar 
C. Bain Laboratory for Funda- 
mental Research. 

It must also be a matter of deep 
satisfaction to him that his pro- 
fessional brethren at home and 
abroad have seen fit to honor these 
achievements. He received the @ 
gold medal in 1949. In 1952 the 
French awarded him the Grand 
Medaille de la Societe Francaise de 
Metallurgie. He delivered the Hat 
field Memorial Lecture in Sheffield, 
England, in 1955, and has recently 
been elected to membership in the 
National Academy of Sciences of the 
United States. E. E. Tau 


G. D. Moomaw @ has retired as 
manager of the Baltimore, Md., 
works of Armco Steel Corp., after 
45 years in the steel business. Mr. 
Moomaw has been manager of the 
Baltimore stainless steel plant, then 
the Rustless Iron and Steel Corp., 
since 1939. The company became 
part of Armco in 1945. 


Tita Binz 


Edouard Houdremont 


The appearance of a third revision 
of the German authoritative book on 
special steels (“Handbuch der Son- 
derstahlkunde”, 2 1538 
pages, published by Springer-Verlag 
Berlin) warrants a few words about 
the author and the book. Epovarp 
HovupremMont @ was born May 19, 
1896 in Luxembourg and received 
his doctorate in metallurgical engi- 
neering at the Technical University 
of Berlin in 1921, whereupon he 
entered the employ of what is now 
called Deutsche Edelstahlwerke at 
Krefeld. Five vears later he ac- 
cepted the position of 
manager of the Krupp Works in Es- 
sen, rapidly rising in the executive 
ranks, becoming a member of the 


volumes, 


assistant 


executive board of the corporation 
during World War II n charge of 
all metallurgical divisions of that 
important steel and iron combina- 
tion. Since the war he has established 
a practice as consultant, being also 
scientific advisor to the Max Planck 
Institute for Iron Research in Diis- 
seldorf and special lecturer at the 
Technical University of Aachen. 
One of his prized honors is his recent 
election as corresponding member 
of the French Academy of Sciences. 

His early work on the commercial 
production of weldable austenitic 
stainless steels led to extensive work 
between 1930 and 1945 on materials 
for a chemical plant to operate un- 
der very high temperature and 
pressures, and—especially in war- 
time—on the economical use of 
scarce alloys in steel manufacture. 
All this work is reflected in the pages 
of the “Handbook”. 

The need for a comprehensive 
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TEMPER ATOMS SERVICE. 
CENTRIFUGALLY- CAST TusEs 


Centrifuge y-cast Fahrite miley tube. 
for rolier shoft assemblies, 
tubular fernece heorths and rodient 
heating insfeliations. Many sixes 
of Fahrite tubes con be centrifugelly-cast 
from Ohic Steel's perrnanent mold 
equipment. U-bends aiso ore 

_ available for with tubes 
radiant heating installutions 
Centrifugally-cast twbes ore 
aveilabie in many Grades of Fohrite 

f@ meet your exact operating conditions. 


“THE, OHIO STEEL FOUNDRY 


SPRINGFIELD, OHIO, 
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detect 


@ leaky furnace seals 


@ restricted flow of atmosphere 


@ transient moisture and air from quench tank 


® air carried into the furnace with the charge 


with the DEWPOINTER 


Quick and accurate readings of dewpoincs 
in each furnace zone give the heat treater 
the most valuable information possible 
for accurate adjustment of furnace atmos- 
phere. 

In one relatively inexpensive unit, the 
Dewpointer brings you this accurate data 
with simple operations. Any shop man 
can get precise readings every time—for 
the maximum in effective furnace control. 

Only the Alnor Dewpointer gives you 
controlled test conditions...indications 
take place in an enclosed chamber. Dew 
or fog is suspended in the air as sunbeams 
—not on a polished surface. This unique 
principle gives you the greater accuracy, 
faster readings required for critical heat 
treating atmosphere control. 


Eliminate Guess work 
Here’s what you actually 
see with a Dewpointer—a 
swirl of sunbeams that is 
unmistakable in reading. 
Find out why so many use 
the Dewpointer for atmos- 
phere control. Send for 
your copy of the illustrated 
Dewpointer Bulletin. 
Write: Illinois Testing 
Laboratories, Inc., Room 
52% 420 North LaSalle 
Street, Chicago 10, Ill. 


ILLINOIS TESTING 
LABORATORIES, INC, 


Personals . . . 


work on special steels was apparent 
to Dr. Houdremont during his lec- 
tures in Aachen and Berlin, and the 
first step was to elaborate his lecture 
notes into a 550-page book (193 ' 
entitled “Einfiihrung in die Sonder- 
stahlkunde”. The second edition, 
enlarged to 1035 pages, appeared 
in 1943 under the present title, 
“Handbuch der Sonderstahlkunde”, 
and it was completely sold out with- 
in two years. The recent rapid ad- 
vances in the art of manufacture 
and techniques of use of quality 
steel in all civilized countries re- 
quired a complete review of the 
existing data, and information from 
a multitude of sources has been 
scrutinized and organized into this 
new edition, which is sure to be of 
great use to all American metal- 
lurgists who have a reading knowl- 
edge of the German language. 


Robert B. Gordon @ has been ap- 
pointed project engineer at the 
Sheldon Nuclear Facility of the 
Atomics International Div., North 
American Canoga 
Park, Calif. In this position he will 
be in charge of component develop- 
ment for the 75-megawatt nuclear 
power reactor to be built for the 
Consumers Public Power District of 
Nebraska. Dr. Gordon was formerly 
associated with the Bettis Atomic 
Power Div., Westinghouse Electric 
Corp., as manager, core engineering 
department. 


Aviation, Inc., 


John E. Decker @ has been pro- 
moted to chief metallurgist of the 
Green River Steel Corp., Owens- 
bore, Ky., a subsidiary of Jessop 
Steel Co. Mr. Decker joined Green 
River Steel in 1956 and last served 
as superintendent of the plant. 


Kenneth M. Goldman © has re- 
ceived a special award of $2000 for 
his achievement in solving one of the 
major problems in the design and 
development of the reactor for the 
U.S.S. Nautilus. Dr. Goldman re- 
ceived this award from Westing- 
house Electric Corp. for his part in 
discovering a broad range of zir- 
conium alloys in 1952. Associated 
with Westinghouse since 1951, he is 
presently supervisor of the corrosion 
and fuel element section of the Al1W 
Project at the Naval Reactor’s Facil- 
ity, Arco, Idaho. 


METAL PROGRESS 


a . carbon po 
a & a =. % 4 
- 
; | é 
| 
120 
* 


ISPENCER 
Blowers 


On original equipment . . . or for replacement . . . men 
who know metals specify SPENCER Blowers. 

This Drever heat treating line — largest of its type in 
the world (capacity: 21% tons of plate per hour}—vtilizes 
a total of 26 Spencer Blowers. The hardening furnace 
(charging end shown above) is equipped with 11 Spencer 
Blowers ranging from 200 to 4,100 C.F.M.; the tempering 
furnace has 15 Spencer blowers delivering from 450 to 
1,900 C.F.M. 

Rugged reliability . . . simple construction . . . assured 
uniform pressure at varying volumes . . . mounting that 
requires no special foundation — these are a few of the 
reasons why SPENCER IS PREFERRED. 


Request Bulletin 
126-A containing 

complete information 
ond specifications on 
Spencer Blowers. 


SPENCER 
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OTHER QUALITY | STATIONARY 
SPENCER PRODUCTS VACUUM 


When you need 52100 steel bars and tubes go 
direct to Peterson....world’s largest stocks. NOTE: 
For better machineability specify leaded bars. 


PETERSON 


STEELS, INC. 


Union, New Jersey ° Detroit, Michigan * Chicago, Illinois 
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Personals . . . 


F. J. Whitney @. the current 
chairman of the Philadelphia Chap- 
ter @, is now president of the Penn- 
sylvania Mfg. Co. in Malvern, Pa. 
He was formerly affiliated with the 


Heintz Mfg. Co., Philadelphia. 
Anthony Del Grosso @ has left his 


position as metallurgical engineer for 
the Atomic Power Development 
Assoc. in Detroit to take over the 
duties of staff metallurgist for the 
nuclear power division of Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


George F. Burditt @ has been ap- 
pointed manager, steel mill equip- 
ment sales division, Wheelabrator 
Corp., Mishawaka, Ind. He has 
been with the company since 1947 
and before his promotion was dis- 
trict manager of sales in Pittsburgh. 


Claus G. Goetzel @ has resigned 
as vice-president and director of re- 
search for Sintercast Corp. of Amer- 
ica, Yonkers, N.Y., to accept an ap- 
pointment to the staff of the metal- 
lurgical engineering department of 
New York University as senior re- 
search scientist. He will continue 
to serve Sintercast as a consultant to 


the firm. 


Richard H. Thompson @ has been 
added to the sales staff of Climax 
Molybdenum Co., New York., as 
manager, foundry sales. Mr. Thomp- 
son formerly held the same position 
with the American Car and Foundry 
Div., ACF Industries, Inc. 


R. E. Nowlin @ has transferred 
from the gas turbine department of 
General Electric Co., Schenectady, 
to the small steam turbine depart- 
ment as materials engineer. 


Donald A. Sandstedt @ has joined 
Michigan-Standard Alloy Casting 
Co. and Misco Fabricators, divisions 
of Michigan Industries Co., as man- 
ager of sales for Chicago, Milwaukee 
and Wisconsin areas, with headquar- 
ters in Chicago. Before coming to 
Michigan Industries, he was senior 
cost analyst at the Ford aviation 
plant in Chicago. 


Edward J. Stofka @. upon release 
from active duty with the U. S. 
Army Reserve, has taken a position 
as metallurgical engineer with the 
research and development group of 
the Carborundum Co., Niagara 
Falls, N.Y. 
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DETECT HIDDEN FLAWS IN 
MATERIALS BEFORE YOU SPEND 
MONEY ON FINISHING! 


Actual photograph of gray-scale 
test transparency, shown un- 
enhanced. 


The same transparency showing 


New Philco EXICON dramatically improves gray-scale eahancement by 
contrast on any photographic transparency. £ 


Exicon is proving an invaluable new tool in metallurgy, 
quality control, stress analysis and countless industrial 
applications. This new dimension in contrast enhancement 
is finding application wherever greater detail is desired in 
the reading of any photographic negative. If you have a 
problem requiring contrast enhancement . . . Philco’s new 


EXICON system may provide the answer. 


PHILCO. 


tunities are unilim- 
ited in electronic and 


GOVERNMENT AND INDUSTRIAL DIVISION research 
4710 Wissahickon Ave., Philadelphia 44, Pa. engineering. 
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HEVI-DUTY 
BOX FURNACE 


even 

heating 
without 

lag or 
overshoot... 


mal 


Rockford Drop Forge Company 
Through-Hardens Upset Forging Dies To Maximum Hardness 
from 1850°F... with Improved Results! 


“There is no doubt about the increased efficiency of our 
Hevi-Duty Furnace in this type of heat treating,” says Carl R. Ree, 
Chief Metallurgist at Rockford Drop Forge. “The rapid 

heat up time... the equal, uniform heating . . . and 

negligible maintenance costs are features we like... plus the 
fact that this furnace is equipped with a saturable core 

reactor for stepless, proportioning control of power input!” 


If you would like to increase the efficiency 
of many of your heat treating operations . . . 


Write for Bulletin No. HD-441 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN —— 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Personals . . . 


Fred H. Currie @ has been ap- 
pointed sales representative for Gulf 
States Tube Corp., Rosenberg, Tex., 
and Michigan Seamless Tube Co., 
South Lyon, Mich. 


Emest George Kendall @ , after 
receiving his Ph.D. degree in metal- 
lurgical engineering at the Uni- 
versity of Kentucky, has joined the 
staff of Atomics International Div., 
North American Aviation, Inc., 
Canoga Park, Calif. 


new duties as chief engineer of the 
Canton Div. of E. W. Bliss Co. He 
has been with the division in various 
engineering capacities since 195] 
and was project engineer before his 
recent promotion. 


Marvin Feir @ has left the South- 
ington plant of Pratt & Whitney 
Aircraft, East Hartford, Conn., to 
become plant metallurgist at the 
Willimantic Cold Finishing Div., 
Jones & Laughlin Steel Co. 


Gerald L. Moran @ has been 
named general manager of the 
chemical and metallurgical division 
of Sylvania Electric Products, Inc., 
Towanda, Pa. Mr. Moran has been 
division chief engineer since 1954. 


Thomas M. Kaneko © resigned 
his post as metallurgist at the Metals 
Research Laboratories of Union Car- 
bide Co., Niagara Falls, N.Y., to 
accept a position as metallurgist in 
the metals group of the research di- 
vision, U. S. Industrial Chemicals 
Co., Cincinnati, Ohio. 


Four @ members have received 
appointments to key positions in the 
metallurgical department of the Bab- 
cock & Wilcox Co.'s tubular prod- 
ucts division. John F. Beck @ is now 
metallurgist supervisor of technical 
service, handling liaison on technical 
matters between the tubular prod- 
ucts division and its customers. Clark 
P. Church @ has become metal- 
lurgist supervisor of process de- 
velopment, with responsibility for 
supervising development of mill 
processes relating to new materials 
and methods. John F. Ewing @ now 
supervises research studies and alloy 
research as metallurgist supervisor 
of research, while Thomas M. Krebs 
© is now metallurgist supervisor of 
customer service. 
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on. h eat 
you know it stands for nearly a rter ; F 
| rly a quarter century 
the fahrailloy co. 
150th & Lexington Ave. - Harvey, Illinois 


ABOUT OUR ABRASIVES? 


WHY NOT? 


Forty 50 Ib. cartons in 
one master pack: easy 
to store, easy to inven- 
tory, easy and safe to 
handle. No ExtraCost 
to you. (Also in con- 
ventional 100 Ib. or 50 
Ib. bags.) 


A free, no-obligation, 
lab analysis on your 
blastcleaning effi- 
ciency. See where your 
money goes. No Cost 
to you. 


That's all we make. Just abrasives. We make no clean- 
ing machinery. We do no business in replacement 
parts. All we make is abrasives. Have to make ‘em bet- 
ter or we can't eat regularly. (And we've been eating 
mighty well lately.) 


@®CONTROLLED “T" (chilled) is made out of selected, 
high priced steel scrap, to a metallurgical formula that 
produces high carbide content(—hence its terrific cut- 
ting action) and these carbides are in a unique ductile 
matrix(—that deforms instead of shattering) to produce 
substantial maintenance savings, and exceptionally 
long abrasive life. 

@PERMABRASIVE is the only pearlitic malleable shot 
and grit on the market. It will outperform steel, because 
of its faster cutting action, thus saving you substantial 
sums in time. It will outperform ordinary annealed shot 
and grit, because of its much longer life, thus saving 
you substantial sums in abrasive costs. Furthermore— 
all NATIONAL CONTROLLED ABRASIVES are pro- 
duced to a UNIFORM STANDARD, you can count on 
the same performance every time. 


Brag? We've got something to brag about. And we 


can prove ail this without a test, without upsetting 
your routine. 


@ USERS SAY 


“Test with PERMABRASIVE against (blank) annealed 
abrasive is completed. PERMABRASIVE shows 25% 
advantage . . . 9.1 Ibs. per wheel-hour against 12.0 Ibs.” 
“Results of this test show a cost of $10.689 per wheel- 
hour for CONTROLLED “T" vs $18.610 for (blank) 
chilled shot, or a savings of approximately 49%.” 

“A nine-week run was made on “T" shot and a ten-week 
run on ordinary chilled . . . Results: 14.4 ibs. per wheel- 
hour on “T” Shot, 28.0 Ibs. on chilled.” 


Sold Exclusively by 
HICKMAN, WILLIAMS 


& COMPANY (inc.) 
Chicago - Detroit - Cincinnati 
- St. Louis - New York - Cleve- 
land - Philadelphia - Pittsburgh 
Indianapolis 


Exclusive West Coast 
Subdistributors 


BRUMLEY-DONALDSON 
COMPANY 


Los Angeles - Oakland 
WRITE DEPARTMENT 8-8 


Personals . . . 


Peter Dowbor @ has been as- 
signed to the physical testing section 
of Allis-Chalmers Mfg. Co.’s re- 
search division in Milwaukee, Wis., 
as a metallurgist. A metallurgical 
engineering graduate of Illinois In- 
stitute of Technology, Mr. Dowbor 
has completed Allis-Chalmers’ train- 
ing course for graduate engineers. 


George E. Kuck @ has been 
named manager of the Metallurgical 
Instruments Div. of Intercontinental 
Electronics Corp., Mineola, N.Y. 
Mr. Kuck had acted until recently as 
manager, materials laboratory, of 
Aveo Mfg. Co.’s Lycoming Div. 


Floyd R. Anderson @, chief metal- 
lurgist of the Denver division of the 
Gardner-Denver Co., Quincy, IIL, 
has been named assistant manager of 
the division. He started his career 
with the company in 1925 as a lab- 
oratory assistant for the Denver Rock 
Drill Mfg. Co., which later merged 
with the Gardner Governor Co. as 
Gardner-Denver Co. Succeeding 
Mr. Anderson as chief metallurgist is 
Richard F. Schaffer @. He joined 
Gardner-Denver in 1940 as assistant 
metallurgist, after graduation from 


the Colorado School of Mines. 


Edward O. Falberg @ has been 
appointed manager of the Greens- 
burg, Ind., plant of the Bohn Alu- 
minum & Brass Corp., Detroit. Mr. 
Falberg has been associated with the 
company since 1950, and prior to 
his new post was plant manager of 
three of Bohn’s Detroit plants. 


Sheldon Weinig ©, formerly as- 
sistant professor of metallurgy, col- 
lege of engineering, New York 
University, has been elected presi- 
dent of the newly formed Materials 
Research Corp., Yonkers, N.Y. The 
new corporation will provide re- 
search and development services for 
industry and government. 


Martin L. Slawsky @ has been 
appointed development engineer, 
precision pilot plant, for the applied 
research and development laboratory 
of General Electric Co.’s foundry 
department in Schenectady. Mr. 
Slawsky has been with the company 
since 1955 and before that was em- 
ployed by the Watervliet Arsenal, 
Watervliet, N.Y., as a metallurgist in 
the netals processing section. 
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Tough 2%)" diameter mondrel at Rc 44 on 1150 ton brass extrusion press. Scovill Monufocturing Co. 


Mandrel of HALCOMB 218 
retains toughness and hardness 
at hot work temperatures... 


This mandrel is made of Halcomb 218—a tough, air-harden- 
ing hot work steel. Halcomb 218 is suitable for tools like 
this which require a higher degree of toughness at moder- 
ately elevated temperatures than is obtainable with the 
tungsten types of hot work steels. And Halcomb 218 retains 
both its hardness and strength at these temperatures. 

For example, at a hardness of Re 14, Halcomb 218’s 
Charpy Impact Strength is 33 ft-lbs at 500F. And it will 
retain this hardness after 1 hour, after 10 hours and even 
after 100 hours at temperatures up to 900F. 


Properties like these cut tooling costs. The mandrel shown 
above is good for 1200 pushes, for example, and even then 
all it needs, usually, is repolishing before being used again. 

Halcomb 218 is particularly useful for all hot work oper- 
ations on which drastic coolants are used. It even resists 
breaking very successfully when water cooled in operation. 
If these sound like advantages you can use, call your local 
Crucible representative for more complete data. Crucible 
Steel Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


Crucible 


Steel Company of America 


Canadien Distributor — Railway & Power Engineering Corp., Ltd. 


ee ix a) ay 


TABLES 


to help you select 
the proper alloy for 


K trom poges 6 ond 7 of our new General Cotolog. No. 3354-G 


— and there's lots more useful information about high alloy castings in our 
up-to-date catalog describing Duraloy Service. SEND FOR YOUR COPY. 


As one of the pioneers in both static (1922) and centrifugal (1931) high alloy 
castings, we have a wealth of experience to focus on your high alloy casting 
problem. Send for our catalog, study it, and then let us help you get the best 
alloying combination to solve your corrosion, high temperature and/or 
abrasion problem. 


OFFICE AND PLANT: Scottdale, Pa. 

EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 

CHICAGO OFFICE: 332 South Michigan Avenue 

DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 


Personals . . . 


Paul E. Sample @ has joined the 
film department of E. I. du Pont de 
Nemours & Co., Inc., Clinton, Iowa, 
as a research engineer. Dr. Sample, 
a graduate of Illinois Institute of 
Technology, received his M.S. de- 
gree from West Virginia University 
and last June completed work for 
his Ph.D. degree. 


David W. Mitchell @ has joined 
the Foote Mineral Co.’s research and 
development department as manager 
of minerals research at the Kings 
Mountain research laboratories. Dr. 
Mitchell served as associate professor 
of metallurgy at the University of 
California for twelve years. 


Robert W. Lindsay @ resigned as 
professor of metallurgy at Pennsyl- 
vania State University, after 14 
years on the faculty. He has joined 
the research and development or- 
ganization of Crucible Steel Co. of 
America, Pittsburgh, as supervisor of 
research, constructional alloys, and 
will be concerned with carbon and 
alloy-type constructional steels. 


A. M. Aksoy @ is manager of the 
new applied research laboratory of 
Crucible Steel Co. of America, lo- 
cated at the company’s Sanderson- 
Halcomb Works in Syracuse, N.Y. 
For the past three years, Dr. Aksoy 
had been chief metallurgist for 
Vacuum Metals Corp., Syracuse, an 
operating division of Sanderson- 
Halcomb Works. Before joining 
Vacuum Metals in 1954, he was an 
associate professor of metallurgy on 
the faculty of Drexel Institute of 
Technology, Philadelphia. 


Henry A. Domian @ has resigned 
his U.S. Air Force commission to ac- 
cept a position as research metal- 
lurgist with the Ford Scientific Labo- 
ratory, Dearborn, Mich. 


Paul D. Frost @, chief of the light 
metals division at Battelle Memorial 
Institute, Columbus, Ohio, was 
awarded the 1957 Metal Treating 
Institute Achievement Award for an 
article and lecture based on studies 
concerning heat treatment of ti- 
tanium, which were conducted un- 
der his supervision. These studies 
formed an integral part of the re- 
search which culminated in the dis- 
covery of methods for heat treating 


titanium alloys. 
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NO 
ATMOSPHERE 
PROBLEMS 


. Oxidation, scale 
or decarb. 


FAR FASTER, 
MORE UNIFORM 
HEATING 
. . « for speedier pro- 
duction and better 
quality control. 


NEGLIGIBLE 
DISTORTION 
. . . Finish grinding can 
often be done before 
heat treating. 


EASY 
SELECTIVE 
HEATING 


. Just immerse the 
portion of the work 
you want to 
heat treat. 


GREATER 
VERSATILITY 


HOW TO GET THE MOST OUT OF 


. . « Different operations 
such as carburizing and 
brazing of martempering 
can be combined m one 
heating of the work. 


salt bath heat treating 


Pioneers in 
modern salt 

| bath furnace 
design and 


Far more than producing the largest selection of salt bath types, shapes 
and sizes, Ajax is geared to help you gain every ounce of the tremendous 
advantages possible through their use! . . . 


Practical advice on the handiest, most economical furnace sizes; methods 
of handling work; fitting heat treating in with other operations; cost-cutting 
heat treating shortcuts; combining heating operations where feasible; fix- 
turing work for greater efficiency; use of proper salts; mechanizing heating 
operations . . . all these and many more come “with the package” when 
you specify Ajax Salt Bath equipment. 

Such service is made possible by Ajax’ unparalleled experience in apply- 
ing salt baths to an exceptionally wide variety of uses throughout the world 
... and it costs you not a cent extra! 


SALT BATH FURNACES 


Externally heated. Electric and gas fired types 
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Associotes: Ajox Engineering Corp. Ajax Electrothermic Corp. 
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MORE 
PRODUCTION 
of ... in less space, with 
§ unskilled labor. 
ijn 
AJAX ELECTRIC COMPANY 
910 Frankford Avenue 
Philodeiphic 23, Pa. 
H U T GREWN | 
|| 


Personals . . 


Harry B. Nicholson @ has moved 
from the Ashland, Ohio, works of 
Armco Steel Corp. to the company’s 
general offices in Middletown, Ohio, 
as assistant to the vice-president of 


operations of the Armco Div. Mr. 
Nicholson joined the company at the ‘ 
Ashland works in 1924 and was 
named general superintendent of the 
works in 1949, remaining in this 
post until his new appointment. 


John James Knox @ has taken a 
position as purchasing director of 
Reading Tube Corp., Reading, Pa., 
and its subsidiaries, Reading Metals 


Refining Corp. and Mackenzie Wal- 
ton Corp. of Pawtucket, R.I. Before 


accepting this post, he was purchas- 

' ing direct« of Hube Brothers, 

in Automated Harden 
tegrating Co., Elizabeth, N.J. 


Quench and Draw become 


a member of the Truflex thermostat 


metals sales and engineering staff of 
the General Plate Div., Metals & 
Controls Corp., Attleboro, Mass. He 
was previously associated with Wade 
Electric Products, Sturgis, Mich. 


James H. Peacock @ has returned 
to the Duriron Co., Inc., Dayton, 


A large automotive plant 
required furnaces to heat treat 
4,000 Ibs. per hour of forgings 
or castings automatically. The 
equipment had to be durable 
to produce a constant uninter- 
rupted flow of parts and also 
effect a substantial saving over 


Ohio, after his release from active 
duty with the armed forces. 


3 W. L. Hawks @ has assumed new 
previous methods. responsibilities as district sales man- 
ager of the San Francisco office of 
Pacific Scientific Co. In his new 
capacity, he will coordinate sales and 
service operations for Pacific's fur- 
nace division and aero division. Mr. 


Industrial’s direct fired continuous belt type hardening furnace and 
famous “CIRC-AIR” draw are doing the job. Loading 35 lbs. per square 
foot of conveyor, hardening is at 1700 deg. F., quench in 1700 gallons 
of oil and temper at 1200 deg. F. 


The rugged, dependable Industrial furnaces are completely automatic; Hawks was previously associated 
produce 4,000 Ibs. per hour every hour every day. with Pacific's Los Angeles office. 

Besides saving man hours, there is a 20% fuel saving by use of the con- E. G. Jennings @ has started his 
tinuous belt conveyor operating wholly within the hardening furnace. own consulting and agent business, 


E. G. Jennings, Ltd., in Toronto, 
Industrial’s “CIRC-AIR” draw furnace is the most efficient heating machine Ont., specializing in the rarer metals 


made for temperatures up to 1300 deg. F. High velocity fans force re- and all metallurgical problems in the 
circulated hot gases through the work with no temperature head. Thin nonferrous metals field. 


and thick sections come to heat evenly; and the entire load is heated ; : 
H. F. Krueger @ is now assistant 


vice-president of the Murray Ohio 
Send for “‘CIRC-AIR” Bulletin No. 13-A Mfg. Co., Nashville, Tenn. 
Burton Reese @ is currently 
INDUSTRI ras 7. branch manager of the Boston sales 
branch of Crucible Steel Co. of 
HEATING EQUIPMENT CoO. America, which distributes steels to 
CIRC-AIR 2570 FREMONT PLACE, DETROIT 7, MICHIGAN * WALNUT 3.7000 the New England states. Before his 
promotion, Mr. Reese was assistant 
PIONEERS AND STILL LEADERS IN RECIRCULATION branch manager. 
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“MACHINING ¢ costs 


Forged 
to Close 


JACKSON DROP FORGE CO., JACKSON, MICHIGAN 


» Progressive Multi-stage Forgings 
as shown above are Forged in 


one heat with less draft on AJAX 


Forging Presses. Machining is reduced r gi g 


to a minimum for a saving in both time and material. 
Powerful AJAX Presses are fast operating and well-aligned— 
built with a solid steel frame in sizes 300 ton to 8000 ton capacity. p re 5 5 © 5 


There is an AJAX Press to fit your particular Forging 
requirements . . . 


Write for Bulletin 75C 


AJA METAL WORKING MACHINES 


FORGING PRESSES — FORGING MACHINES — FORGING ROLIS — AJAX.HOGUE WIRE DRAWERS 


THE AJAX MANUFACTURING COMPANY .........2202-005: CLEVELAND 17, OHIO 
CHICAGO OFFICE: 110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 
W. P. WOOLDRIDGE CO. - BURLINGAME, CAL.- LOS ANGELES 22, CAL. 
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FURNACES - 


CONTINENTAL INDUSTRIAL ENGINEERS, Ine. 


West Adams Street, Chicago 3, Illinois 


COVER-TYPE ANNEALER 


Faster and More Uniform 
Heating Rate 


Extra large volume of recirculat- 
ing atmosphere. 


Highest Production per Unit 


Versatility 


Can be used for bright annealing, 
normalizing, nitriding, or sphe- 
roidizing coiled wire or strip— 
ferrous or nonferrous. 


High Efficiency 


No radiant tubes. 


Long Hood Life 


No flame impingement. 


Full particulars and 
recommendation 
for any job on request. 


Ross L. Bryson @ has transferred 
from U.S. Steel Corp.'s Applied Re- 
search Laboratory in Monroeville, 
Pa., to the Gary, Ind., steel works 
as development metallurgist. 


Harold W. Lownie, Jr., @, chief 
of the process metallurgy research 
division at Battelle Memorial Insti- 
tute, Columbus, Ohio, has been 
elected chairman of the gray iron 
foundry division of the American 
Foundrymen’s Society. 


E. H. McIntyre @, formerly labo- 
ratory supervisor for Sorel Indus- 
tries, is presently engaged by Cana- 
dian Steel Wheel, Ltd., Montreal, as 
an engineer. 


Burton S. Payne, Jr., @ has been 
chosen to head the metallurgical re- 
search and development group in the 
research division of the Pfaudler Co.., 
Rochester, N.Y. A_ graduate of 
Rensselaer Polytechnic Institute, Mr. 
Payne joined Pfaudler in 1956 as a 
metallurgist. 


Henry C. Armstrong @ is study- 
ing international business adminis- 
tration in Geneva, Switzerland, at 
the Centre d'Etudes Industrielles, a 
school organized by the Alumin:.. 
Co. of Canada, Ltd., Ottawa, Ont., 
ten years ago. Mr. Armstrong, a 
member of the sales staff of Alumi- 
num Co. of Canada, will attend the 
school for a year on a company 
scholarship to learn more about 
European business. 


Ernest G. Rieker, Jr.. @ is now 
chief engineer for Precision Grind- 
ing Wheel Co., Inc., Abington, Pa. 


James P. McNally @ has taken a 
position as product manager of the 
newly opened Philadelphia plant of 
the Arcflux Corp., a subsidiary of the 
Arcos Co. Until taking over his new 
assignment, he was superintendent 
of the Union Tank Car Co., Chicago. 


W. A. Hammer @ has joined the 
Mid-Continent Div. of Earle M. Jor- 
gensen Co., Dallas, Tex., as a metal- 
lurgical engineer. 


Raymond J. Zale @ has accepted 
an appointment as general sales man- 
ager of the Vulcan Crucible Steel 
Div., H. K. Porter Co., Inc., Ali- 
quippa, Pa. Before joining Vulcan 
Crucible Steel, Mr. Zale was assistant 
steel sales manager with Firth- 
Sterling, Inc., Pittsburgh. 
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CONTINENTAL 


NEw ELECTROPOLISHER 


FOR METALLOGRAPHIC SAMPLES 


No. 1723 AB EXTRA TANK No. 1720 AB ELECTROPOLISHER 


AVAILABLE 
ACCESSORIES 


® SIMPLICITY IN OPERATION 


INTERCHANGEABLE ELECTROLYTE TANK 


IMPACT and CORROSION RESISTANCE 
EASY TO FILL and EMPTY Win 
CONVENIENT ELECTROLYTE STORAGE ~ Cooling Coils 
COMPLETE ELECTRICAL INSULATION —A 
INCREASED SAMPLE AREA oo Extensions: 
GREATER ELECTROLYTE CAPACITY ANODE-CATHODE 
VERSATILE POWER SOURCE EX 
D.C. RIPPLE CONTROL 
FIELD TESTED and APPROVED 
REASONABLY PRICED < for Etching 


Cathode Holders 


2120 GREENWOOD ST., EVANSTON, ILLINOIS, U.S.A. 


> 
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BATCH-TY PE 


CONTROLLED ATMOSPHERE 
FURNACE- THE 


All the proven advantages of DOW’S top quality controlled atmos- 
phere, furnaces with built-in atmosphere generators . time 
saving automation in one compact, efficient ah... 


This new furnace pre-conditions, loads and unloads the work cham- 
ber, quenches the charge and discharges the finished work withewt 
operator handling. 


No time loss, no guessing, no human error . . 
processed and handled. 


Write for detailed literature. 


WITH 
MECHANIZED, BATCH- 
TYPE, CONTROLLED 
ATMOSPHERE FURNACES 


12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 
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Personals . . . 


John E. Stoll @ is now employed 
as a welding engineer in the guided 
missile field with the Hicks Corp., 
Boston, Mass. Until recently Mr. 
Stoll was on the staff of the Newark 
Development Laboratory of the 
Linde Co. 


Henry A. Roemer Ill @ was re- 
cently appointed sales representative 
in the Chicago district sales office of 
Sharon Steel Corp., Sharon, Pa. Mr. 
Roemer was formerly a sales trainee 
at the company’s Roemer works in 
Farrell, Pa. 


L. H. Grenell @ has accepted a 
position with Stolle Corp., Sidney, 
Ohio, as assistant to the president for 
development. 


J. G. Wortley @, until recently 
general manager, sales, of the Kenil- 
worth, N.J., plant of the strip steel 
division, Jones & Laughlin Steel 
Corp., is now general manager of 
the plant. He has been em- 
ployed at the Kenilworth plant for 
the past eight years and before that 
was manager of stainless steel prod- 
ucts for Benedict-Miller Steel Co. 


Robert N. Libsch @ has been pro- 
moted from project engineer to chief 
metallurgist of the American Bosch 
Div., American Bosch Arma Corp., 
Springfield, Mass. 


S. L. Gertsman @, chief of the 
physical metallurgical division, De- 
partment of Mines and Surveys, Ot- 
tawa, Ont., has received the first 
Award of Merit of the Steel Cast- 
ings Institute of Canada. This award 
will be presented in recocnition of 
outstanding service to the steel cast- 
ings industry in Canada. 


Richard D. Potter @, a member 
of the Navy Dept.’s Bureau of Ord- 
nance has moved to the U.S. Naval 
Powder Factory at Indian Head, 
Md., as director of the production 
and production engineering depart- 
ment. He was formerly head of the 
materials engineering division, U.S. 
Naval Ordnance Test Station, China 
Lake, Calif. 


D. Gardner Foulke @ was award- 
ed the Carl E. Heussner Award at 
the American Electroplaters’ So- 
ciety’s annual meeting in Montreal 
last vear for his paper on current 
distribution on microprofiles. 
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ULTRAMET ALLOYS are processed at less than 10 temperature controls. Result: super-clean, super- 
microns of vacuum, in this latest design vacuum strong metals offering you greater tensile strength. 
melting furnace — fully equipped for refining and ductility and wear life . . . higher electrical and 
manipulation of the charge under exact time and magnetic properties 


Cannon-Muskegon offers complete vacuum-melting 
facilities for ferrous, nickel- and cobalt-base alloys 


NOW AVAILABLE: stainless, tool and 
die, magnetic steels—high-tempera- 
ture, corrosion-resistant, low expan- 
sion alloys — bearing steels, and 
alloys for electrical and electronic 
applications plus special steels. 


We offer industry: 


Materials for remelt and processing— 
in pounds or tons — under vacuum, 


conventional air-melting or inert gas X-Ray flvorescence spec- Precise carbon enclysis is 
tremeter—the most modern another UltraMet test for 

processes. means for rapid and accurate chemical quality. Addition- 
analysis of major elements ally. tensile properties 


creep 
Casting development, including re- stem jut ope tests. Rockwell hardness. 
search and experimental facilities for thet maintain highest quality _ safeguard perfection through- 
investment, shell mold, dry sand and 


permanent mold castings. 


For full particulars, write for our new 
Ingots, billets and a variety of cast — butietin on Vocuum Melting ond Air Melting 
forms — for rolling, forging, extrud- _focilities ond alloys . . . plus deteils on 
ing or machining. new “tight™ specs on Armco 17-4PH. 


CANNON-MUSKEGON CORPORATION 


2879 Lincoln Avenue * Muskegon, Michigan, U.S.A. 
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MeasterMet alleys are pro 
duced by air-melting in 
— 
your specifications — exactly 
produced to compensate for 
metting losses 
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temperature 
distribution 


rigid 
zone control 
to + 3° F. 


MARSHALL 
a 
FURNACES 


Marshall’s tubular, shunt-type laboratory furnaces are 
compactly designed to apply electrical heat up to 
2600°F. under exact control. They are widely used 
as components of machines for tensile, stress-rupture 
and fatigue testing of metals, ceramics and cermets; 
also for creep testing metallic alloys. 


Marshall’s control panel regulates the a t of heat 
developed in the whole unit. Accurately spaced, prop- 
erly anchored furnace coils maintain uniform tempera- 
ture distribution. Test duration may range from 
moments to 10,000 or more hours. 


Rigid control to + 3°F. at any point inside the furnace 
is easily achieved. Many experienced operators of 
Marshall furnaces report temperature con be held to 
+ 1°F. Shunted resistances, co-ordinated with the con- 
trol panel, provide the extremely accurate zone- 
by-zone temperature control. Standard models are 
available with inside diameters from 1” to 6” or 
more, and from 12%” to several feet long. Custom 
models are developed to meet special needs. 


270 W. LANE AVENUE 


COLUMBUS 2, OHIO 


Personals . . . 


T. S. Laurie @ has been appointed 
resident representative for Crucible 
Steel Co. of America, covering San 
Diego County and Imperial County 
in California. 


Gerald W. Hulit @ has joined 
Austenal, Inc. He was formerly a 
metallurgist at Wright Aeronautical 
Corp., Wood-Ridge, N.]J. 


S. L. Withrow @ has been trans- 
ferred from the Los Angeles office of 
Klem Chemicals, Inc., to the Detroit 
office. The transfer involves a pro- 
motion to vice-president. 


Anthony F. Fortuna @ has been 
transferred back to the main plant 
of the Radioplane Co., a division of 
Northrup Aircraft, Inc., as manager 
of inspection. 


John L. Filson @, who left the 
Rheem Mfg. Co. two years ago, has 
established a consulting business in 
California. He recently completed 
an assignment for the Rudisil] Foun- 
dry Co.'s shell division at Sylacauga, 
Ala., and is now associated with Al's 
Mfg. Co., Alvarado, Calif. 


Felix Kremp @ has been ap- 
pointed vice-president of Braeburn 
Alloy Steel Corp., Braeburn, Pa. 
Mr. Kremp will assume responsibil- 
ity for sales coordination and market 
research. 


E. B. Pool @, research engineer 
for Edward Valves, Inc., East Chi- 
cago, Ind., since 1951, has been pro- 
moted to chief research engineer. 
At the same time, Harold N. Meyers 
@ has been appointed research 
metallurgist for the company. Mr. 
Meyers, a former chairman of the 
Western Michigan Chapter @, was 
manager of engineering for West 
Michigan Steel Foundry Co., Mus- 
kegon, Mich., before taking over his 
new job. 


Frank W. Schaller @, formerly a 
research engineer at the Ford 
Scientific Laboratory, Dearborn, 
Mich., is now a research assistant at 
Case Institute of Technology, work- 
ing toward an advanced degree in 
metallurgy. 


L. W. Eastwood @ is currently re- 
search manager of the aluminum 
division for Olin-Mathieson Corp., 
New York. 
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Loadieg bulk crushed Giobe 
Ferroalioy: box cor. Pottets 
foregrounc show coatciners 
for these products 


“an io Top grade raw materials and rigid quality con- 
rParrosiiicor trol, in modern plants, assure production of 
HIGH-CARBON FERROCHROME highest purity Globe Ferroalloys. 
LOW-CARBON FERROCHROME Keen interest in customers’ needs and careful 
LOW-CARBON FERROCHROME SILICON attention to details result in supplying these 
SILICOMANGANESE ferroalloys in conformity with requirements. 
OTHER SPECIALTY ALLOYS We welcome your inquiry. 


PICKANDS MATHER & CO. e CLEVELAND 14, OHIO 
CHICAGO « CINCINNATI « DETROIT « DULUTH + ERIE « GREENSBORO « ST. LOUIS * WASHINGTON 
Serving Industry Since 1883 
TRON ORE + PIGIRON + COAL COKE FERROALLOYS 
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Electric Spark Machining 


Digest of “Some Observations 
With the Electric Spark Machin- 
ing Process”, by G. Wilms 
and J. B. Wade, Metallurgia, 
Vol. 54, December 1956, p. 263- 
268. 


REtA8cH carried out in Australia 

on the spark machining of an- 
nealed samples of chromium, alumi- 
num, iron, and antimony has revealed 
interesting information on the mech- 
anism of metal removal and effects 
on metal surfaces. Essentially, con- 
clusions are that metal removal is by 
thermal rather than by purely me- 
chanical means, and that both def- 
ormation and cracking of the 
surfaces occur. 

Spark machining equipment for 
the tests incorporated a simple re- 
laxation circuit for generation of the 
required train of spark discharges. 
A 3/16-in. diameter brass rod was 
used as the cathode tool and this, 
together with the anode workpiece, 
was placed in a small tank. The 
dielectric was kerosene, circulated 
continuously across the spark gap. 
To maintain the correct gap (0.0003 
to 0.0015 in.), the position of the 
tool electrode was servocontrolled 
from the voltage across the electrodes 
by comparison with a reference volt- 
age. Standard operating conditions 
were established at 120 v., 1 amp., 
and 25 microfarad capacitance. 

Chromium, aluminum, iron and 
antimony specimens of high purity 
were employed. They were polished 
electrolytically, except for antimony 
which could not be so finished and 
was polished mechanically. 

The spark-formed impressions re- 
sembled crater-like depressions, sim- 
ilar to shot-blasted surfaces. Chro- 
mium and iron were smoother, yet 
less bright and reflective, than alumi- 
num and antimony. Microscopic 
examination revealed small globules 
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of metal adhering to the surface, 
untypical of mechanical fracture and 
thus suggesting fusion. 

All four metals showed plastic de- 
formation around the formed holes, 
most markedly in respect to alumi- 
num on which slip lines could be 
observed some 0.050 in. from the 
edge. lines were visible 
0.050 in. from the edge in chromium 
specimens and 0.010 in. from the 
edge in iron specimens. 

An opinion that this deformation 
might have been caused by bumping 
of the tool as a result of the servo- 
control producing hunting was dis- 
proved by running a sample with 
manual control of the tool to avoid 
contact. The metal was still de- 
formed. 

Cracks were observed around the 
edge of the hole in chromium speci- 
mens; a network of cracks was 
found within the hole. No cracks 
were found in aluminum or iron. 


Similar 


Residues from each specimen were 
collected from the dielectric by filter- 
ing and drying; they were then ex- 
amined microscopically. All metallic 
particles were found to be globular 
in shape, with a considerable varia- 
tion in size, suggesting that the 
metal had either melted, or had 
vaporized and condensed in the sur- 
rounding dielectric. 

All this evidence points to fusion 
during the spark machining process, 
rather than mechanical fracture of 
particles — a thesis that some inves- 
tigators held. Deformation 
and surface cracking from thermal 
stress does not detract from the prac- 
tical value of the process since these 
defects can be removed by a finish- 
ing operation. 

Spark machining is a most attrac- 
tive technique for shaping extremely 
hard metals and alloys, and for form- 
ing complex holes in softer metals 
or electroconductive materials. 

ARTHUR H. ALLEN 
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gests Important Articles 


Joints and Piping for 
5600-Psi. Steam 


Digest of “Metallurgical Con- 
siderations of Main Steam Pip- 
ing for High-Temperature High- 
Pressure Service,” by Harry 
Blumberg, presented at Power 
and Metals Engineering Divi- 
sions of American Society of 
Mechanical Engineers Annual 
Meeting in New York City, Nov. 
25 to 30, 1956. Paper No. 56-A- 
157, 24 p. 


HE STEAM PpoweR industry did 

not require materials to operate 
above 900° F. until 1940, and by 
that time some 15 years of service 
experience had accumulated in that 
range of temperatures in the petro- 
leum refineries. Several ferritic steels 
were utilized satisfactorily in services 
up to 1050° F. max. For higher 
temperatures piping made of A.LS.I 
Type 347 (austenitic 18-12 Cr-Ni 
stainless stabilized with columbium 
and Type 316 16-13-2 
Cr-Ni-Mo) have been used, the 
former since 1949 and the latter 
since 1952. The 1951 edition of 
the Boiler Code sets maximum allow- 
able stresses of 13,100 psi. at 1050° 
F. for both these types, 5000 psi. 
at 1200° F. for Type 347, and 6800 
psi. at 1200° F. for Type 316. 

In approaching a decision as to 
piping for the Eddystone Station of 
the Philadelphia Electric Co., which 
will operate at 1200° F. and 5600 
psi., the most severe in this country, 
a study was made of available pip- 
ing from several angles. In view of 
the great wall thicknesses required 
of the piping designed according to 
Boiler Code allowables, the “super- 
strength” alloys reviewed. 
There seemed to be three alloys 
worthy of consideration, namely 
15-15 N, 17-14 CuMo and N 155. 
with allowable stress at 1200° F. 
estimated to be 11,400, 12.000 and 


austenitic 


were 
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USE FINKL DIE BLOCKS 
FOR QUALITY FORGINGS 


... The automotive industry does! 


An upstate New York forge shop specializes in the forging of crankshafts, knuckles, 
and other high production items used in automotive production. Because the volume 
of each particular forging is very high, it is possible to evaluate costs and study 
tooling very closely 

gous FOR, In the illustration above, the manufacturer is using Durodi for both the blocking 
He, and finishing crankshaft impressions in this forging press operation 
* Durodi, made by Finkl electric furnace quality steel practice is a high volume 
é 3 producer and a most practical hot work tool for close die forgings. It hardens deeply 
> and uniformly, is resistant to abrasion and withstands both shock and impact loading 
3 a at high hardness. Its Special Machining Quality also appreciably reduces sinking 
y time. All of these advantages mean more production at less cost. 
% Fink! die blocks are available in several grades, all sizes and tempers to handle 
* Buecraie virtually any forging requirement. Call your local Finkl representative next time you 
are considering die blocks or forgings. He will be glad to help you and there is no 
obligation. 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVE: CHICAGO 14, ILLINOIS 


Offices in: BOSTON + PITTSBURGH ALLENTOWN BIRMINGHAM DETROIT CLEVELAND INDIANAPOLIS - CHICAGO 
KANSAS CITY - ST. PAUL +» HOUSTON +- COLORADO SPRINGS - LOS ANGELES - SAN FRANCISCO - SEATTLE 
Warehouses in: BOSTON + DETROIT - CHICAGO + LOS ANGELES 
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Our Constant 
Research Program 
is your best 
Guarantee of 


FINISHED Sp, SS 

\ 

srecias 


Your Local Warehouses are 


Specialists in TOP QUALITY 
Cold Finished Steels 


CARBON + ALLOY + LEADED 


PATRONIZE YOUR LOCAL WAREHOUSES. 
THEIR STOCKS REFLECT AN OVERALL 
PATTERN OF SIZES AND GRADES ASSUR- 
ING YOU AT ALL TIMES CONSTANT AND 
EFFICIENT SERVICE. THEY HAVE WHAT 
YOU WANT WHEN YOU WANT IT. 


» 
Tits , 


YckorrF sTEEL co. 


Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 
Works: 
Ambridge, Pa., Chicago, lll, Newark, N.J., Putnam, Conn. 


Joints and Piping . . . 


10,500 psi. respectively. Their 
analyses are as follows: 


17-14 

15-15 N CuMo N 155 
Cr 15 16 21 
Ni 15 14 20 
Mo 1.5 2.5 3 
Co - - 20 
2.5 
Cu ~ 3 - 
Cb 1.0 0.5 1.0 
Ti - 0.3 - 
Cc <0.15 0.12 0.3 
N < 0.15 
Even though these seemed to have 


satisfactory properties and weld- 
ability, none of them had been rec- 
ognized by the A.S.M.E. Boiler Code 
nor used in large piping systems; 
consequently actual choice for Eddy- 
stone was limited to the stainless 
Types 347 and 316. Nevertheless 
the 15-15 N, 17-14 CuMo and N 155 
were included in the investigation of 
welding processes for 11%-in. out- 
side diameter pipe with walls 3 in. 
thick. Weldability was studied — 
by that meaning visual observation 
of each head, shrinkage measure- 
ments, and inspection by X-rays and 
by dye penetrant. Properties of the 
joints at room temperature (both as 
welded and as aged 1000 hr. and 
10,000 hr. at 1300° F.) were de- 
termined as follows: (a) weld joint 
side bend tests; (b) notched-bar 
impact tests in weld, heat affected 
zone, and base metal, and hardness 
explorations on cross sections; (c) at 
elevated temperature it was at- 
tempted to induce weld cracking by 
thermal cycling; stress-rupture tests 
were also made in welded and aged 
conditions; (d) macro and micro- 
sections were examined. 

From the results it was concluded 
that Types 347 and 316 can be 
welded satisfactorily under restraint 
in 3-in. pipe walls with either a 
matching electrode or the 16-8-2 
composition, as judged by visual. 
penetrant dye and X-ray examina- 
tions performed at several stages 
during welding. Electrodes of 16- 
8-2 Cr-Ni-Mo type deposit welds 
with distinctly higher impact values 
in both Type 347 and 316 piping 
metals than welds made in each with 
a matching electrode, and deterio- 
rate less after 1000-hr. aging at 
1300° F. than the matching welds. 

(Continued on page 142) 
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STANDARD TYPES 


HARDEN, QUENCH AND DRAW 


WIRE AND STRIP PROCESSING 


--.and Sunbeam has the experience 


Sunbeam Corporation's Industrial Furnace Division 
has been designing, developing and manufacturing 
Industrial Metal Processing furnaces for over 55 
years. During this period has built fur- 
naces for almost every major metal working com- 
pany in the United States and Canada. Through 
diversified experience and continuous research, 


Sunbeam engineers can design and build the in- 
dustrial furnaces and equipment you need for your 
heat processing requirements. Whether planning 
an expansion, opening a new plant or replacing 
equipment, Ginbeami experience will mean more 
profits and better products for you. 


ORPCRATIO 
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Joints and Piping . . . 


Of the matching-electrode deposits, 
Type 316 weld deposits are defi- 
nitely tougher than the Type 347 
welds. 

Thus, Type 316 base metal joined 
with 16-8-2 deposit possesses the 
most satisfactory properties. (For 
other experience with this weld 
metal see “Cracking Tendency in 
Heavy High-Temperature Steam 
Piping” by Henry M. Soldan and 
Charles R. Mayne, Metal Progress, 
March 1957, p. 78.) This selection 
is india by other factors: 


1. Type 316 has the Boiler Code’s 


highest allowable stress at 1200° F. 

2. Much fabrication and plant 
experience is available as back- 
ground. 

3. Piping is available as seam- 
less tubing or from forgings, turned 
and bored. 

4. Tendency toward weld cracks 
(either microscopic or mac roscopic } 
is probably a minimum — possibly 
will be nonexistent with the 16-8-2 
electrode. 

Purchase specifications for Eddy- 
stone main steam piping include 
references to control of hot working 
temperatures, grain size and weld- 
thermal cycle hot ductility tests. 


ELECTRODES 


AN EXCLUSIVE FEATURE WITH 
SPECIFIC ADVANTAGES 


Economy and Ease of Operstion. 


Alloys. 


Furnace Life Greatly increased. 
Eliminates Need of Critical and Costly 


Electrodes do not add Metallic Oxides 
to Bath— Reduces Rectification. 


z to 2800". 


—_ — 


Every Job Custom Built peer Serviced 
to Your Satisfaction! 


PTO Nf ELECTRIC TRIC FURNACE COMPANY 


Roseville, 


CANEFCO, LTD., “ONTARIO, CANADA 


RESISTANCE FURNACE CO. 


LTD., WEYBRIDGE. ENGLAND 


Although these will not constitute a 
basis for rejection, it is expected 
that they will result in additional 
controls in steel manufacturing and 
conversion to piping, from which an 
improvement in materials quality 
will result. E. E. Toum 


Thorium-Zirconium 
and Thorium-Hafnium 
Phase Diagrams 


Digest of “Thorium-Zircon um 
and Thorium-Hafnium Alloy 
Systems”, by E. D. Gibson, 
B. A. Loomis and O. N. Carlson, 
@ Preprint No. 24, 1957. 


HIS PAPER describes a complete 

diagram for the thorium-zirco- 
nium system and a proposed diagram 
for the thorium-hafnium system. 
The alloys were prepared by arc 
melting using thorium sponge, crystal 
bar zirconium and crystal bar haf- 
nium. The phase changes and re- 
actions were investigated by electri- 
cal resistance measurements, dif- 
ferential cooling curves, X-ray dif- 
fraction studies and microscopic ex- 
amination. Extensive use was made 
of high-temperature X-ray methods 
in studying the Th-Zr system. 

The Th-Zr system has (a) an aze- 
otope at 2460° F. at 25% Zr by 
weight; (b) a monotectoid at 1670° 
F. at 25% Zr by weight with a solid 
immiscibility loop lying above the 
1670° F. horizontal extending from 
25 to 37% Zr by weight; (c) a eutec- 
toid at 1200° F. at 69% Zr by 
weight; (d) a solubility of Zr in Th 
of about 5.5, 6.4, and 2% by weight 
at 1830° F., 1670° F. and room tem- 
perature, respectively; (e) a solu- 
bility of Th in Zr of 0.5% by weight 
or less; (f) no intermediate phases. 

The Th-Zr diagram presented is 
very similar in appearance to that 
previously published in “Compila- 
tion of U.S. and U.K. Uranium and 
Thorium Constitutional Diagrams,” 
BMI-1000, Technical Information 
Service, Atomic Energy Commission, 
Oak Ridge, Tenn. The major dif- 
ferences are in the location of the 
monotectoid (at about 13% weight 
in the earlier diagram) and in the 
delineation of the solid immiscibility 
loop. 

The proposed Th-Hf system has 
(a) a eutectic at 2640° F. at 25.7° 
Hf by weight; (b) a eutectoid at 
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STAINLESS STEEL 


produced the way you want it 
by Carlson 


Only at Carlson can you buy so many grades of stainless 
steel in the wide variety of shapes and sizes illustrated 
here. We regularly process such complete bill-of-material 
orders. Trained Carlson men, with years of experience 
and practical knowledge, are determined to give you 
the best and most efficient service possible. 


When you need stainless plate... 
Carlson gives you what you want 
when you want it! 


Write for CARLSON'S WEEKLY STOCK LIST... 
your guide to what's available in high-quality 


the. 


Stainbeus Steels Exobusivels; 


128 Marshalton Road = 
Thorndale, Pennsylvania 


District Sales Offices in Principal Cities 


PLATES « PLATE PRODUCTS © HEADS © RINGS © CIRCLES © FLANGES © FORGINGS © BARS and SHEETS (No. 1 Finish) 


STAINLESS STEEL PLATE ... rolled to 
almost any size or thickness, and heavier, 
to meet your individuvcl needs—whether rec- 
tangles, circles or special patterns. Substantial 
tonnage in Types 302, 304, 304-L, 309, 309-S, 
310, 316, 316-L, 317, 317-L, 321, 347, 348, 405, 
410, 430 ond 502-%2% Mo. is available for 
prompt delivery. In addition, two precipitation- 
hardening grades, Types 17-4 PH* and 17-7 
PH* are now in production. 


STAINLESS STEEL HEADS ... in Types 
304, 304-L, 316 and 316-L are available from 
stock in ASME and Standard specifications (10° 
to 72'’ diameter). A large assortment of dies 
is available for pressing other types of heads 
ond special sizes can be spun where practicol. 


STAINLESS STEEL FORGINGS and 
SPECIAL PATTERNS .. . including tube 
sheets, flanges, circles, rings, sketch plates and 
other specialities can be produced to specifi- 
cation on our versatile equipment. 


Also STAINLESS STEEL BARS AND 
SHEETS (No. 1 Finish). 


“Trode mork of ARMCO STEEL CORPORATION 


we > > 
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TYPICAL INSTALLATION FOR AUTOMATED CLEANING 


Open mesh assures product uniformity 
in continuous processing 


Cambridge Woven Wire Belts provide thorough, uniform de- 
greasing or washing because cleaning solutions and vapors circulate 
freely through the open mesh of the belt to reach all parts of the 
product. In one continuous operation, parts can be carried through 
a degreasing, rinse, degreasing cycle to maintain capacity pro- 
duction. In heat treating, brazing, annealing and quenching 
operations too, Cambridge belts cut operating costs and increase 
production. Here’s why: 


CONTINUOUSLY MOVING BELT ELIMINATES BATCH PROCESSING for 
faster, more economical production. 


ALL-METAL CONSTRUCTION RESISTS CORROSION, HEAT; takes temper- 
atures up to 2100° F.; has no seams, lacers or fasteners to weaken 
or break. 


OPEN MESH ALLOWS RAPID DRAINAGE of process solutions; assures 
thorough immersion of product. 


SPECIAL CROSS FLIGHTS OR RAISED EDGES are available to hold pro- 
duct on belt during inclined movement. 


Talk to your Cambridge FIELD ENGINEER soon — he'll explain the mony odvan- 
tages of continuous heat treating on Cambridge belts. And, he'll recommend 
the belt size, mesh or weave — in the metal or alloy — best suited to your 
operations. You'll find his name in the classified phone book under “BELTING, 
MECHANICAL”. Or, write for FREE 130-PAGE REFERENCE MANUAL giving mesh 
specifications, design information and metallurgical deta. 


“{((aq) The Cambridge Wire Cloth Co. 


METAL SPECIAL Department B, 

t+4 ¢ METAL.” Cambridge 1 

Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Phase Diagrams . . . 


2360° F. at 8.9% Hf by weight; 
(c) an inverse peritectic postulated 
at 2910° F. at 96% Hf by weight; 
(d) 8-Th dissolves a maximum of 
about 13% Hf by weight at 2460° 
F., (e) a-Th dissolves a maximum 
of about 6 and 5% by weight at 
2360° F. and room temperature re- 
spectively; (f) o-Hf dissolves about 
2% Th by weight at temperatures 
between 2370 and 2910° F. with 
insignificant solubility at room 
temperature; (g) no intermediate 
phases. 

A cursory comparison indicates 
that these two systems are quite dis- 
similar despite an anticipated ana- 
logous alloying behavior of Zr and 
Hf because of their marked chemical 
and physical similarity. Closer ex- 
amination, however, reveals that 
there are similarities in the two sys- 
tems since both show minima in the 
melting curves, depression of allo- 
tropic transformation of thorium (by 
either a monotectic or eutectoid) 
and limited terminal solid solubility 
in a-Th. If the solid immiscibility 
loop in the Th-Zr system could be 
expanded to intersect the solidus, the 
two systems would appear quite sim- 
ilar. The principal differences, 
therefore, are in the size of the solid 
immiscibility loop and the relative 
stability of the hexagonal «-Zr and 
a-Hf phases. 

Difference in solid solubility is 
probably due to a difference in 
atomic size. Zr and Hf have approx- 
imately the same atomic radius at 
room temperature, but there is evi- 
dence indicating that Hf has an 
appreciably smaller atomic radius 
than Zr at high temperature. If 
Hume-Rothery’s rule of 15% limit of 
radius difference is applied, the dif- 
ference in the extent of solid solu- 
bility of the high-temperature thor- 
ium base phases can be explained. 

The relative stability of the hexa- 
gonal a-Zr and a-Hf phases is due 
to the difference in allotropic trans- 
formation temperatures. The mark- 
edly higher transformation tempera- 
ture of Hf opposes the stabilization 
of 8-Hf by eutectoid formation (as 
occurs in the Th-Zr system) and 
favors the somewhat analogous in- 
verse peritectic reaction that is found 
in the Th-Hf system. 

C. O. 
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MACHINING PERFECTION always starts with the right steel 


eget the right steel for any 


“Machines window vot pins 35 faster 
with J L | leaded steel’ 


; 1 used in linkage for turning quarter windows. Cycle ti to 
was cut from 3. 5 to 2.6 seconds tor this part machined from he 
J&L leaded steels give you higher 


‘ 
ine 
re = 
| J & Laughli 
...a great name in steel! Center, Pittsburgh 30, Pennsylvania, ry 


Announting 


1958 WELDER LINE 


remote control 


®@ Designed to provide new high standards of 
operating efficiency 


® Ranges from 3 to 675 amps in AC, DC, and 
AC-DC models 


® Built-in high frequency, gas, and water controls 
® Good looking, simple construction, easy to service 


® Built for easy operation and positive control 
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®@ Safety construction prevents accidents ... 
conforms to all NEMA safety standards 


If you’d like additional specification data or a de- 
tailed description of any type welding machine in 
the new P&H line, write Dept.307E, Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


WELDERS ELECTRODES POSITIONERS 
MILWAUKEE 46, WISCONSIN 
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<e —industry’s finest precision amperage control. 

PaH Dial-lectric—can be Wave balance—provides | High-frequency controls— 
remote control 50 feet away, | eliminates clipping, balances chopping and improves arc- 
if necessary! Machinescan | cleaning and welding portions ‘starting. Intensity rheostat 

big be installed off-the-floor, a | of cycle in welding light met als. _ Stabilizes arc intensity ¢ er 
| 


The new PaH AC-DC Welder — 

one of 23 new AC, DC, and AC-DC models 

with intermediate ranges from 3 to 675 amps. Available with 
or without built-in high-frequency, gas, and water controls. 
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FABRICATED ALLOYS 


this Patented Rolock design 


(U.S. Pot. No. 2807454, Sept. 24, 1957) 


has changed the whole picture 


of furnace tray performance 


Originated by Rolock engineers, and now covered by patent, the uni construction 
of these round-rod sled-type trays has proved so successful that an increasingly large 
number of them are in service in Ipsen, Lindbergh, Eclipse, and other furnaces with 
this type of hearth. 

Their performance has been exceptional, with hour life greatly extended (sometimes 
several hundred percent) and per-furnace-hour costs proportionately reduced. 

These trays clearly demonstrate the following important advantages in service:— 


Travel easily and smoothly over hearth, with bottom bars acting as sleds. 
When used two-high, stacking bars provide adequate support and also 
prevent side-slide. 

Live-load to basket weight ratio often better than 10 to 1. 

All-inconel construction with Rolock-quality precision pressure welding. 
Longer furnace hour expectancy than any other known tray design. 
Lowest cost per hour of use. 


Why not enjoy this superior performance and worthwhile operating cost savings? 
Place your next order for trays with Rolock. Also send for catalog of other heat 
treating equipment. 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 


ROLOCK INC., 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 
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JOB ENGINEERED for better work 


Easier Operation, Lower Cost 


Rotary Oxygen 
Steelmaking 


Digest of “Stora’s Kal-Do 
Rotary Oxygen Steelmaking 
Process,” by Bo Kalling and 
Folke Johansson, Blast Furnace 
and Steel Plant, Vol. 45, Febru- 
ary 1957, p. 200-203. 


M°* steelmaking converters used 

to decarburize liquid blast fur- 
nace iron with air or oxygen operate 
in a stationary, upright position. 
However, the Domnarvet Steel 
Works has used a unique, rotary 30- 
ton converter in production since 
May 1956. This “Kal-do” furnace 
resembles a conventional bessemer 
converter in shape but is tilted so 
that the surface of the bath is in- 
clined at an angle of only about 20° 
from the side of the vessel. For 
charging, of course, the converter 
is tilted to a nearly vertical position. 
The oxygen jet is introduced into the 
furnace through the central opening 
at one end of the furnace which also 
serves for charging and as the outlet 
for exhaust gases. It is possible to 
direct the jet into the bath of metal 
or to introduce oxygen only above 
the surface of the slag. By combin- 
ing changes in rotational speeds and 
methods of introducing oxygen the 
kinetics of the chemical reactions 
can be controlled. The purposes otf 
rotating the furnace are (a) to in- 
sure better stirring, (b) to reduce 
temperature gradients, and (c) to 
minimize losses of iron caused by 
vaporization. 

The Kal-do rotary oxygen convert- 
er has been operating on irons of the 
type used in Europe with the basic 
bessemer process. A typical high- 
phosphorus pig iron contains about 
3.5% C, 0.5% Mn, 1.9% P, 0.06% S, 
0.25% Si, and 0.1% V. The gas fed 
to the converter contains about 97% 
oxygen; the consumption ranges 
around 2400 cu. ft. per ton of pig 
iron. Because the heat economy of 
the furnace is good, ore or scrap 
additions can be used to cool the 
bath. Usually the amount of fine 
sintered ore added to the vessel cor- 
responds to about 14% of the charge 
weight. This figure suggests that 
scrap additions amounting to about 
40% of the weight of hot metal could 
be substituted for ore. This point 
has not been investigated because 
facilities suitable for handling such 
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for Operation at 2300 °F 
Utilizing Drever Refractory Compression Rolls 


2100" F at the rate of five (5) tons per hour : 


: The success in utilizing the Drever Refractory Compression Roll in 
; annealing stainless steels has been attributed to the roll strength and its 
resistance to pickup which completely eliminates the necessity of using 
tider sheets. The refractory rolls are prestressed and consist of silicon 
carbide sections retained by spring loaded alloy ends to allow ‘Sor expan- 
sion and to provide axial forces to insure structural stability under rated 
toad. Furnaces have been installed with roli sizes varying from 4%” 0.D. 
X 2014” long to 14” O.D. x 14-6” long. 


in addition to annealing stainless steel sheets, plates, bars and 
tubing, materials have been successfully heat treated at 2300°F. Avail 
yourself of the experience of Drever Company engineers in solving your 
stainless steel annealing problems. 


BETHAYRES, PA. 
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Steelmaking . . . 


large scrap additions are not avail- 
able at Domnarvet. Lime additions 
to the vessel range around 13%, the 
amount normally used for basic bes- 
semer operations. 

Ordinarily the Kal-do converter 
rotates at a speed of 30 rpm. The 
furnace lining of tar dolomite lasts 
about 50 heats and the life is said 
to be independent of rotational 
speed. In other terms, this amounts 


to about % in. of lining per heat or 
45 lb. of dolomite per ton of steel. 
The erosion of the lining contributes 
about 4% MgO to the slag. Ordi- 
narily a two-slag process is used to 
treat basic bessemer iron. The first 
slag, containing about 3.0% Fe and 
22% P.O,, is removed about 20 min. 
after the start of the blow. The total 
blowing time is ordinarily 35 to 40 
min. and the final slag contains about 
14% Fe. The yield of molten metal 
is about 92% of the iron charged. 
This high iron recovery confirms the 


NEW MODEL 420 BREW HIGH VACUUM FURNACE 


successfully completes its first 


in-plant production runs. 


2200°C (3992°F) continuous operation 
—at a vacuum of .0] to .05 microns 
— is provided by the BREW 420 High Vacuum Furnace for 


sintering, brazing, bright annealing and melting. 


RIGHT: Drawing of high temperature heating ele- > 
ment assembly, showing double-clamped elements | 
(3” dia. x 6” high) made of tantalum, tungsten or Hi 
molybdenum. No refractory materials are used in the Fad NY (ees 


BREW Model 420. 


designed and manufactured by 
VACUUM FURNACE DIVISION 


RICHARD D. BREW & CO., INC. 


100 AIRPORT ROAD 
CONCORD, NEW HAMPSHIRE 


the 


peges 


BREW Model 420 Vocuum Furnace will be mailed upon request, 


statement that spitting and boiling 
are not a problem. 

Steels with impurity contents as 
low as 0.002% N, 0.010% S and 
0.005% P are produced by the ro- 
tary oxygen steelmaking process. In 
the early stages of blowing, phos- 
phorus is oxidized proportionally 
faster than carbon so it is often pos- 
sible to stop the reaction when the 
desired carbon content is reached. 
Thus steels of various grades can be 
produced by catching the carbon 
content at the desired level, or by 
recarburizing. The steels, of course, 
have mechanical properties compar- 
able to those with similar composi- 
tions made in other types of melting 
units. The low metalloid contents 
are desirable in steels for welding, 


deep drawing or other specialized 
applications. F.W.B 


Creep Properties of 
18-8 Stainless Steel 


Digest of “Some Creep Prop- 
erties of 18-8 Stainless Steels at 
Room Temperature, 250° C., 
400° C., and 550° C.”, by L. W. 
Larke and R. A. Whittaker, 
R.A.E. Tech. Note Met. 240, 
Ministry of Supply, London, 
March 1956, 14 p. 


Us™ RECENTLY there has been 

little interest in creep properties 
of high-temperature materials for 
temperatures below 570° F. and for 
times below 300 hr. This work had 
two purposes—to determine these 
creep properties, and to explore the 
effect of previous cold work on sub- 
sequent creep. 

The material was 18-8 stainless 
steel in %-in. diameter bars. Test 
pieces had a gage length of 2 in. 
and a cross-sectional area of 0.1 sq. 
in. In order to insure complete soft- 
ness, the steel was annealed at 1800° 
F. and quenched in cold water. The 
diamond pyramid hardness was re- 
duced from 223 to about 176, indi- 
cating that the rod had been hard- 
ened in a straightening process. 

Employing high-sensitivity tech- 
niques, constant load creep tests 
were made at the prescribed tem- 
peratures. Perhaps to reduce the 
number of tests at varying stress 
levels required for a complete pro- 
gram, stresses for creep tests were 
selected from short-time stress-strain 
tensile data which were equivalent 
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For long runs and high polish 


they molded bowls with Lustre-Die 


Our loeal tool steel distributor, Ford 
Steel Co., St. Louis, answered the question 
frankly. “If you're looking for high sheen 
on the finished product,” they said, “and 
want a long-lasting die as well, we recom- 
mend Lustre-Die.” 

The die manufacturer, Lambert Engi- 
neering Co., St. Louis, put Lustre-Die to 
the test. They prepared the dies to pro- 
duce plastie bowls used in a popular 
blender, for Chris Kaye Plasties Manu- 
facturing Co., Madison, Ill. The result? 
Exeellent die performance, and a fine 
looking product as well. 

Lustre-Die is a really top-grade tool 
steel for making plastic parts because it 
has the properties which enable it to take 
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an unbelievably bright pelish. Lustre-Die 
not only has the proper basic analysis for 
working with plasties — we further im- 
prove it by alloy fortification, increasing 
its depth of hardenability and mechanical 
properties. It is heat-treated by oil- 
quenching and tempering, and is fur- 
nished ready for machining and polishing. 

Lustre-Die is carefully made in the 
electric furnace. It undergoes close in- 
spection to insure cleanliness. Moreover, 
it is free from injurious porosity or sur- 
face pitting. 

Any way you look at it, Lustre-Die is 
fine tool steel, and a good performer. If 
you would like full information, check 
with your Bethlehem tool steel distributor. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


There’s No Scorch With 
Proper Grinding 


The redressing of worn tools by grind- 
ing is often done improperly. This causes 
a lower service life after regrinding than 
on the original grind. 

The most common error in regrinding 
tools is the removal of metal so rapidly 
that the heat generated causes a “temper- 
ing back,” or softening of the steel in 
areas which have been ground. Thus, the 
reground tool is softer in the working 
areas than it was originally, and there- 
fore wears more rapidly. Abusive grind- 
ing is almost always accompanied by 
seorching, which produces purple, blue 
and yellow temper colors where the 
grinding has been done. 

Many operators realize that the ap- 
pearance of scorching is an indication 
of improper grinding, and they therefore 
make it a point to remove the seorehed 
areas with a final, light grinding pass. 
This removes the visible evidence of 
seorch but does not remove the harmful 
effects. Tools which are being properly 
ground do not develop scorch in grinding. 


USE CROMO-WYV DISCS 
TO EXTRUDE ALUMINUM 


This Bethlehem upset-forged dise, to be 
used in extruding aluminum, is made of 
Cromo-W V Hot-Work tool steel. Cromo- 
WV makes possible increased production 
of aluminum extrusions because it is re- 
sistant to heat-checking, and has adequate 
wear-resistance and toughness. Cromo- 
WY also responds accurately to heat- 
treatment. It’s good tool steel — worth 
ordering for your next extrusion job. 
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Creep of 18-8 . . . 


to 0.01%, 0.1% and 0.2% proof stress 
at each temperature. 

The method did not have much 
success; apparently no attempt was 
made to measure deformation rate 
during the early minutes of the test. 
In all tests there was a relatively 
large deformation on loading, and 
the creep-strain time curves at points 
below 1020° F. were the almost 
straight lines of secondary creep. At 
1020° F. the authors report that ter- 
tiary creep began after 100 hr. To 
obtain the information sought, it is 
necessary to report rate of deforma- 


tion during the loading stage, to ex- 
plore temperatures intermediate be- 
tween those reported, and to test for 
times longer than 500 hr. The au- 
thors were aware that certain anom- 
alies existed regarding stresses to 
produce given strains, and that these 
were probably influenced by the 
method of applying the load. 

Test pieces which had been pre- 
strained up to 1.0% proof stress at 
room temperature were tested. All 
showed improved creep properties at 
480° F. Total deformation after 300 
hr. was reduced from 0.07% to 
0.02% for the 0.05% proof stress. 
The deformation and work harden- 
ing, normally taking place in the 


Never Confuse the No.8 MARVEL 


with an ordinary Band Saw 


---only the MARVEL is Universal 


Only on a No. 8 MARVEL 
con the sew column be 
instently indexed ond 


blede remein ot 
@ right enc'e 


Only « No. 8 MARVEL hes 
the lerge T-slotted 


"Rough Machine” to size and shape 
with minimun chip waste 


The No. 8 MARVEL is the “busiest tool in the shop” wherever 
installed because it is a universal tool—has both the capacity and 
the versatility to handle not only standard sawing jobs but 


innumerable “trick”” and convenience jobs as well. More than 
a metal saw, the No. 8 MARVEL is a fine machine tool with 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump; Three 
operating speeds (or six with 2-speed motor). Moisture-proof 
electrical controls that conform to both “J.I.C.” and “MACH- 


INE TOOL” electrical standards; Dirt-proof ball bearings, etc. 


If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog. 


ARMSTRONG-BLUM MFG. CO. -« 5700 West Bloomingdale Avenue * Chicago 39, U.S.A. 
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creep test on a soft material, were 
accomplished by the prestrain so that 
total deformation during the test were 
reduced. This is an important dis- 
covery and justifies further work to 
define limits of deformation and tem- 
peratures. 

Tests indicate a decrease in elas- 
tic modulus from 29 to 22 * 10* 
psi. as the temperature rises from 
room temperature to 1020° F. The 
conditions of the tests did not permit 
the preparation of traditional design 
data, but there is little difference in 
rate of strain up to 500 hr. for loads 
of 0.2% proof stress up to 750° F. 
There is evidence that prestraining 
reduced the creep deformation at 


Jostan W. Jones 


Electric Smelting of Ores 


of “Experimenta! Elec- 
tric Smelting of Ores and Re- 
lated Materials, at the Depart- 
ment of Mines and Technical 
Surveys, Ottawa”, by G. E. 
Viens, R. A. Campbell th R. 
Rogers, Canadian Mining and 
Metallurgical Bulletin, Vol. 50, 
February 1957, p. 70-77 


A PHase, continuously oper- 

ated, 250-kva. electric furnace 
has been installed at the Mines 
Branch for the experimental smelt- 
ing of ores and their byproducts. 
With this furnace and accessory 
equipment it is possible to (a) de- 
termine the feasibility of a smelting 
process from a chemical standpoint, 
(b) obtain qualitative data regard- 
ing the most suitable smelting tech- 
nique and the nature of the products, 
(c) obtain preliminary data regard- 
ing the cost of power and electrodes, 
and (d) determine the advisability 
of continuing the investigation of the 
process on a large and expensive 
plant seale. 

Up to the present the equipment 
has been used for the experimental 
smelting of iron ore, manganese-iron 
ore, titanium ore, nickel ore, chro- 
mium-iron ore, “mill tailings” from 
the asbestos industry, “red mud” 
from the aluminum industry, and 
blast furnace flue dust. 

The results of the experiments 
clearly show the value of electric 
smelting for the treatment of these 
materials. The furnace used is of 
the Electromelt type and, though 
much smaller than commercial fur- 
naces, has proved satisfactory for 
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HIGH FLYING 


Te 


FORGINGS SHOWN: 


1. Missile Ring Splice... 
Aluminum — 54 Ibs. 
20 inches 


2. Missile Rib... 
Titanium — 95 Ibs. 


98.50 inches 


3. Missile Fin ... 
Aluminum 8 Ibs. 
30 inches 

4. Accumulator . . . 
Aluminum — 282 Ibs. 
30 inches 


5. Spor Fin... 
Aluminum 65 Ibs. 


59 inches 


In the Jet — Missile — Rocket Age, dependable 
forgings by Wyman-Gordon are meeting the chal- 
lenge of progress. Whether for Defense or in the in- 
terest of Satellite Science, there is no substitute for 
Wyman-Gordon quality, experience and know-how. 
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HOW RIVERSIDE-ALLOY HELPS YOU 


PICK THE RIGHT STAINLESS 


VAST VARIETY — Knowing your 
problem, Riverside-Alloy cansupply 
a stainless steel particularly suited 
to your needs ...in wire, rod, or 
strip form. Or, lacking a stock steel, 
Riverside-Alloy will work with your 
engineers to develop new varieties. 


SPECIAL STEELS~— Riverside-Alloy 
can supply special stainless steels, 
too—fully soft or spring temper . . . 
magnetic or non-magnetic .. . for 
springs or staples, woven baskets 
or egg beaters, in just the size and 
finish you need. 


FREE CONSULTATION — Let a 
Riverside-Alloy representative dis- 
cuss your problems with you. Since 


1919, these steel specialists have 
been available for consultation and 
advice, without obligation. For the 
name of your nearest Riverside- 
Alloy representative, write, wire or 
call collect. Alloy Metal Wire Works, 
Riverside-Alloy Metal Division, H. K. 
Porter Company, Riverside, N.J. 


FOR FREE CATALOG, 
“Design Handbook 
of Stainiess Steel’, 
write on your 
letterhead to the 
address above. 


H.K. PORTER CoMPANY, INC. 


RIVERSIDE-ALLOY METAL DIVISION 
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Smelting of Ores . . . 


preliminary work. It is operated 
continuously, the products being re- 
moved at suitable intervals. A 
week’s run is the usual thing. Metal 
taps may be as large as 600 Ib. and 
slag taps 1200 Ib. 

The furnace consists of a rectan- 
gular steel shell 92 X 80 X 50 in. 
deep. These are inside dimensions. 
Linings used are of acid, basic, neu- 
tral or carbon refractories. There are 
three tap holes located at different 
heights. Usually the highest is used 
for tapping slag, the middle one for 
metal, and the bottom one for clean- 
ing out the furnace after the run. 
Eleven thermocouples are placed 
permanently in the hearth and pro- 
vide accurate temperature records. 
The three electrodes, arranged in 
line, are either 5%-in. graphite or 
8-in. diameter carbon. The furnace 
is operated with or without a roof. 
The heating, conducted by “slag re- 
sistance” or “arc resistance” can be 
operated under open bath smelting 
conditions—that is, when the molten 
slag surrounding the electrodes is 
visible—or under dry top smelting 
conditions by maintaining a layer of 
unsmelted charge above the molten 
slag. A number of power settings 
are available, having voltages rang- 
ing from 58 to 320 v. and current 
settings as high as 1604 amp. per 
phase. The automatic control is of 
the “balanced beam” type. 

A description of the smelting in- 
vestigations follows: 

Low-carbon iron was produced 
from magnetic iron ore having the 
typical analysis, 56.5% Fe, 11.5% 
SiO,, 3.9% Al,O,, 0.2% CaO, with 
a trace of MgO. 20,200 Ib. of ore 
yielded 8600 Ib. of low-carbon iron 
and 8800 Ib. of slag. Operation lasted 
136 hr. and consumed 4540 kw-hr. 
per ton of iron. Carbon content of 
iron averaged 1.8%. 

Pig Iron From Magnetite Sinter— 
This was a much simpler problem 
than the productiou of low-carbon 
iron from magnetite of variable com- 
position. Power and electrode con- 
sumption varied considerably de- 
pending upon the operating tech- 
nique. The consumption was least 
when a cold dry top and sintered 
ore were used. However, the results 
obtained with a combination of cold 
dry top and unsintered ore proved 
to be quite attractive also. The pig 
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THEY SMASHED INTO THAT WEIRKOTE) 
TILL WE COULDNT STAND IT! 


When a half-ton steel wrecking ball 
smashes broadside on target— 
mister, that’s a fest. 


Yet, when Weirkote zinc-coated 
steel is put through that, or equally 
brutal punishment, its zinc coating 
stays skin-tight throughout the ordeal. 


Think of that demonstration in 
terms of your products, production 
steps and cost problems. 


Weirkote’s continuous-process zinc 
coating thrives on toughest fabrica- 
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tion steps—spinning, deep drawing, 
roll forming, extrusion. And there's 
no flaking or peeling. 


With Weirkote, you can eliminate 
the cost of plating, painting or 
redipping after fabrication. In many 
instances, you'll get prolonged die 
life, too, due to the lubricating 
quality of Weirkote’s zinc coating. 


Free Weirkote Booklet 


Send for the new booklet on Weirkote 
today.Write Weirton Stee! Company, 
Dept. $6, Weirton, West Virginia. 


| STEEL | 


WEIRTON STEEL 


COMPANY 
WEIRTON, WEST VIRGINIA 
2 divaion of 


NATIONAL STEEL ale CORPORATION 
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Smelting of Ores . . . 


iron produced was of good grade, 
the average analysis being 4.2% C, 
1.9% Si, 1.8% Mn, 0.026% S, 0.021% 
P, 92.5% Fe. 

Ferronickel Smelted From Nickel 
Ore —The composition of this ore 
was 2.8 to 3.1% Ni, 11.3 to 13.7% 
Fe, 0.06 to 0.09% Co, 0.05 to 0.12% 
S, 0.005 to 0.011% P, 38.1 to 41.7% 
SiO,, 2.4 to 4.4% Al,O,, 20.5 to 
31.2% MgO. The nickel content of 
the final slag varied between 0.06 
and 0.52%, the average being 0.19%. 
The highest nickel losses to the slag 
took place during the final smelting 


period, when a metal with a higher 
nickel content was produced in the 
electric furnace. 

On the basis of these experiments 
it is concluded that ferronickel con- 
taining up to 43% nickel may be ob- 
tained by smelting ore of this type 
under conditions of selective reduc- 
tion, the loss of nickel to the slag in- 
creasing somewhat as the nickel con- 
tent of the ferronickel is increased. 

Asbestos mill tailings, an indus- 
trial byproduct containing 0.26% Ni, 
0.12% Cr, 5.30% Fe, 42% SiO,, 1.9% 
Al,O,, 49% MgO, were smelted 
using the selective reduction tech- 
nique. 36,000 Ib. of calcined tail- 
ings yielded 200 Ib. of ferronickel in 


"WILSON “ROCKWELL” — 
THE WORLD'S STANDARE 


A FULL WILSON LINE i?” 
TO MEET EVERY When it s 
HARDNESS TESTING e ” 
REQUIREMENT WILSON "“ROCKWELL”-TESTED 
oa) 
FULLY you KNOW it’s RIGHT! 
AUTOMATIC 
™ Easy to operate—all controls at hand. Takes 
SEMI -AUTOMATIC rough service—maintains accuracy after years of 
operation. 
REGULAR Expert Wilson Service —helps you choose proper 
~ model... keeps it at work. A staff of wILson hard- 
SPECIAL ness testing experts is available to provide quick 
. emergency service if it is ever needed. 
SUPERFICIAL The booklets listed below give complete and helpful 
° data on the indicated WILSON equipment... 
MICRO & MACRO DH-325 for “Rockwell” Regular 
HARDNESS TESTERS DH-326 for ““Rockwell’”’ Superficial 


MECHANICAL INSTRUMENT DIVISION | 
AMERICAN CHAIN & CABLE 


230-# Park Avenue, New York 17, N.Y. 


DH-327 for Accessories & Specials 


100 hr., consuming 1180 kw-hr. per 
ton of tailings. 

Red mud, a byproduct of bauxite 
purification, was smelted in a 60- 
kva. furnace. imi work 
yielded a considerable portion of the 
iron; however, the iron produced 
had a high phosphorus content. 

Blast furnace flue dust was smelt- 
ed to produce iron. Little or no loss 
occured due to dusting and the test 
was considered satisfactory in every 
way. Lime was used to agglomer- 
ate the fines which were pelletized 


for iting. Haron J. Roast 


Tramp Elements 


Review of “Effect of Residual 
Elements on the Properties of 
Metals”, @ Educational Lecture 
Series, 1956. Red cloth binding, 
217 p., 6% X 9% in., American 
Society for Metals, 7301 Euclid 
Ave., Cleveland 3, Ohio. $4.00. 


BOOK contains authoritative 
statements by five expert metal- 
lurgists on the effects of trace ele- 
ments in steels and the common 
nonferrous alloys as well as many 
of the metals which have recently 
sprung into prominence. It is 
known that effects vary widely. It 
has been said that if the ordinary 
product of iron ore smelting were 
pure iron, the first thing the engineer 
would do would be to “contaminate” 
it with other elements in order to 
make it useful. Just as frequently, 
impurities have unwanted effects. 
The lectures here reported review 
the fundamental considerations and 
report the effects of residual ele- 
ments on aluminum, magnesium, 
copper, nickel, steel, semiconductors, 
titanium, zirconium, molybdenum 
and chromium. Both mechanical 
properties and crystal growth and, 
in turn, strength and ductility of 
these metals are strongly influenced 
by small quantities of trace elements, 
according to Earl R. Parker, profes- 
sor of metallurgy at the University of 
In fact, writes F. H. Rhines, Alcoa 
professor of light metals at Carnegie 
Institute of Technology, Pittsburgh, 
the behavior of pure metals would 
be so strange that drastic alterations 
in fabricating procedures would 
often be required. Physical prop- 
erties would be so different as to 
unfit these metals for some of their 
ordinary uses. He discusses the 
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Facts to consider when you’re buying 


Chromate Conversion Coatings 


for Corrosion Protection, Paint Base, Decorative Finishing 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of a 
nonporous nature on the surface of the metal. This film is an integral part of the metal 


itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or specially 
trained personnel are required. 


If your company is manufacturing or 
buying parts or complete assemblies 
made from or plated with any of the 
more common non-ferrous metals— 
zinc, cadmium, aluminum, magnesium, 
silver, copper, brass or bronze—you've 
probably already run up against the 
question of finishing these surfaces with 
a chromate conversion coating. These 
coatings are used to protect against 
corrosion, or to provide a base for paint 
or to provide a decorative finish for 
sales appeal or shelf life. Since chromate 
conversion coatings represent a rela- 
tively new means of obtaining these 
finishes, this digest of facts to consider 
may be of value to you. 


1. THE COATINGS THEMSELVES. 
There are many brands on the market. 


All are similar in many ways. Each, of | 


course, offers its own specific advantages 
and these may relate to operating 
techniques, performance under actual 
use conditions, cost, availability, etc 
Naturally, you'll want to choose a 
coating that is widely known and 
accepted under both military and 
civilian specifications. 

2. THE COMPANY BEHIND THE 
PRODUCT. Is it a reliable, established 
organization? Does it offer experienced 
technical service, both from the field- 
engineering organization as well as the 
home office and laboratories? The man 
who sells and services your installation 
should be thoroughly familiar with not 
only chromate conversion coatings and 
their applications, but also with the 
characteristics and performance of re- 
lated finishing operations such as pre- 
cleaning, electroplating, painting, etc. 
This is most important since all steps of 
the finishing cycle must be functioning 
properly for the satisfactory perform- 
ance of the ultimate finish produced. 


3. AVAILABILITY OF THE PRODUCT. 
Ideally, of course, the material should 
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be readily available to you from nearby 
warehouses to avoid time loss in long 
distance shipping and to provide 
emergency service, should the need 
arise. 


4. COST. Naturally, the initial price 
of the material is important to you. 
However, just as you consider ultimate 
cost when you are buying mechanical 
equipment, ultimate cost must be con- 
sidered for these finishing chemicals. 
So, it will pay you to investigate con- 
sumption costs, labor costs and the 
other factors which go into the deter- 
mination of ultimate eost. Further, 
cost alone gives no indication of product 
performance, so careful attention must 
be given to the purpose the finish must 
serve and the value that finish will add 


DEVELOPMENT. Perhaps the existing 
types of chromate conversion coatings 
do not include a compound that will 
accomplish exactly what you wish. 
Then, it is important to deal with a 
supplier who has adequate research 
and development facilities available to 
work with you to produce a material to 
meet your needs. Naturally, such a 
project is seldom completed overnight. 
But, with complete cooperation and 
confidence from both you and your 
supplier, chances are a satisfactory 
program can be completed. 


These are the concepts of sales and 
service on which we, Allied Research 


Products, Incorporated, have developed 
and marketed the line of Iridite chro- 
mate conversion coatings. .. superior 
product performance, complete sales 
and technical service, easy product 
availability, economical cost, extensive 
research and development facilities. 
No doubt you are familiar with our 
line and have seen this trademark— 


IRIDITE) 
—in our advertising, technical litera- 


ture or on shipping containers in your 
plant. Remember this trademark when 


'you’re buying or investigating chro- 


mate conversion coatings for your 
company. It’s your assurance of quality, 
economical products from a reliable 
and established company, skilled sales 
and technical service from both our 
home office and a national network of 
representatives, immediate availability 
from warehouses in strategic industrial 
areas and our willingness to work with 
you to develop new finishes to meet 
your needs, should the present line fall 
short. 


For complete information on Iridite 
chromate conversion coatings, write 
today for your free copy of our technical 
data file. Or, for immediate advice, call 
in your Allied Field Engineer. He's 
listed under “‘Plating Supplies” in your 
classified telephone book. 


Researcn Prooucts 


Manufacturers of Iridite chromate conversion coatings for corrosion resistance, paint systems, fina! finishing 
of non-ferrous metals; ARP Picting Brightener & Chemicals. West Coast Licensee—L H. Butcher Co. 
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Tramp Elements . . . 


impurities in aluminum and their 
effect on electrical conductivity, me- 
chanical properties and embrittle- 
ment. He also deals with magne- 
sium, copper and nickel and the 
effect of impurities on these metals. 

All of the elements found in fin- 
ished steel which have not been 


added intentionally are “residual 
elements”. They have varying 
effects on properties, writes James 
W. Halley, assistant superintendent 
of the research and development 
department, Inland Steel Co., East 
Chicago. While some of these re- 
sidual elements are almost com- 
pletely removed, the leftovers may 
be essential to the proper function- 
ing of the steel or, on the other hand, 


Die designed and built 
by J. Hacker Co., Inc. 
for Viking Air Products 
Division of National 

U. S. Radiator Corp., 
both of Cleveland, Ohio. 


Over 8,000,000 Air Turbine Blades... Still Going Strong! 


Daw. 


PRK « 33 
TOOL STEEL 


4 Stage, Automatic Transfer Die 


This is an exceptional example of the fatigue life, resistance to 
wear and ability to hold an edge, all in one die. 


No die sections have been replaced— 
proof of fatigue life. Accuracy still main- 
tained—proof of wear resistance. Aver- 
age of 609,000 pieces produced between 
sharpenings—proof of ability to hold an 
edge. 


This is just one demonstration of PRK’s 
superiority. Ask for a Darwin and Milner 
engineer to show you how this outstand- 
ing material can be used to solve your 
tool steel problems. 


Complete Line ot rign- 
est grade Tool Steels, including 
PRK-33, DARWIN No. 1, NEOR, 
MINEOR, OHT, “‘MT6"’ and 
various grades of Hot Work 
Specialty Steels. Furnished in 
Bar Stock, Forgings, and Sand 
Castings, Drill Rod, Flat 


Ground Stock and Too! 


Belletin om Request. TYNRVVIN & MILNER Inc. 
highest grade tool steels | 


2345 ST. CLAIR AVENUE 
900 MICHIGAN AVENUE 


* CLEVELAND 14, OHIO 

cOLtumsus, OHIO + 

STEEL & WIRE CO, CHICAGO + DETROIT ST. LOUIS + TOLEDO 

6. OPP COMPANT, TORE CITY + STEEL & SUPPLY LOS AmOTLES 

WEBSTER, COMM. - SRINGMAM, ORLANDO, FLA - SAM SOTER, Pa. 


158 


may be detrimental to some desired 
properties. They affect ductility at 
elevated temperatures, corrosion re- 
sistance, annealed hardness, harden- 
ability, strain aging and grain size 
control. In all, only 15 elements are 
important residuals in steel, and of 
these sulphur, phosphorus and cop- 
per are by far the most important — 
also the best known. 

Semiconductors, so important in 
the growing electronics industry, are 
also affected by impurities, accord- 
ing to J. H. Scaff of the Bell Tele- 
phone Laboratories, Murray Hill. 
N.J. He describes the important 
role of impurities and impurity dis- 
tribution in semiconductor devices 
and the chemical and metallurgical 
procedures employed to obtain the 
desired distribution of atoms in the 
solid, highly purified metal. 

Titanium, zirconium, molybdenum 
and chromium have a bright future 
in metallurgical use and the com- 
mercial problems consist in great 
measure of recognizing and control- 
ling the effects of minor contami- 
nants. So writes D. J. McPherson, 
assistant manager of the metals re- 
search department of Armour 
Research Foundation, Chicago, in 
the concluding chapter of this book. 
Mr. McPherson discusses the im- 
purity effects on physical and me- 
chanical properties, | stress-strain 
behavior, tensile, impact and fatigue 
properties and welding. 

The student desiring to supple- 
ment his reading will find numerous 
references to recent periodical litera- 
ture— which generally is several 
months, even years, ahead of text- 


Ernest Pesset 


Gas Turbine Research 
in Australia 


Digest of “Aeronautical Bevel- 
opment in Australia”, by L. P. 
Coombes, Journal of the Royal 
Aeronautical Society, London, 
Vol. 61, February 1957, p. 69- 
102; digested in The Engineer, 
Vol. 202, Nov. 23, 1956, p. 741- 
742. 


HE MAJOR PROBLEM in the early 

development of the gas turbine 
was a supply of materials for turbine 
blades with sufficient design strength 
at high temperature (1112° F.). 
From those early engines of a few 
thousand pounds thrust, the present 
types with 25,000 Ib. thrust have 
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TEAR OFF AND MAIL 


AMERICAN GAS FuRNACE Co. 


0 Send representative 


1002 LAFAYETTE STREET, ELIZABETH 4, NEW JERSEY 


(CD Send literature about AGF Model 50 Furnace 


“Pioneer inventors 
and manufacturers of 
treating equipment 


industrial gas heat 


JANUARY 1958 


of stainless steels 
| 
AGF 
—— | LE Model 50 
FURNACE 
tion system de ruction rec- 
scure of flexi ed standard in the metal- 
for various ng industry for over 79 
Mode! 50 Fu — are your assurance of 
and ndable performance. 
requirements. 
J 
| | 
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It pays to periodically check the “health” of your blast-cleaning 
operation to prevent costs from creeping »p. You may not be doing 
as well as say, a year ago. A check on abrasive prices 

(some have increased more than others), on abrasive consumption, 
on tonnage cleaned and on cost 
of replacement parts, will tell. 


Such a check is easy to make 
using simple forms we supply. A 
sample set will be sent you 

on request. 


One thing sure — if your 
operation is “ailing,” 
Malleabrasive will cure, as it 
has in hundreds of other plants. 


Competent service personnel 
available without obligation. 
Sold by Pangborn Corporation, and 


by leading distributors of foundry 
supplies from coast to coast. 


THE GLOBE STEEL ABRASIVE CO., MANSFIELD, OHIO 
1907— Fiftieth Anniversary—1957 


Turbine Research . . . 


been developed, largely by increas- 
ing the temperature of operation. 
Studies of thermodynamics indicated 
that in this way progress lies. Each 
step has been dependent on the 
availability of better alloys, and it 
appears that the maximum proper- 
ties of the best nickel alloys are now 
being reached. Useful properties are 
claimed for Nimonic 100 at 1740° 
F. but even higher temperatures 
are required. Metals of higher melt- 
ing point are the next logical source. 

The melting point of chromium is 
570° F. higher than nickel and the 
density 12% less, but all known 
forms of the metal and its alloys 
were hard and brittle. Since 1954 
research has been carried out in Aus- 
tralia to develop alloys of chromium 
for turbine blades to work at tem- 
peratures of 1650 to 1830° F. The 
conditions which control the duc- 
tility of chromium were first investi- 
gated. A ductile metal (20% elonga- 
tion) was obtained by electrolysis 
which contained 0.002% nitrogen 
and virtually no metallic impurities. 
Heating in nitrogen to a content of 
0.02% raised the ductile-brittle 
transition from—68° to 480° F. and 
confirmed that relatively nitrogen- 
free metal is ductile above room 
temperature. With this new metal, 
alloys with such solute metals as 
beryllium, titanium, zirconium and 
tungsten, all having very high melt- 
ing points, were explored. Alloys 
prepared by electrolytic methods 
were tested for compression creep, 
hot hardness, scaling and forming at 
temperatures in the range of 1650 
to 1830° F. It is concluded that 
these alloys operating at high tem- 
peratures and much slower rates of 
creep have equivalent properties to 
alloys in use at the present time. 
There is every indication that more 
highly alloyed metals will provide 
continued success. 

Thermal shock, tensile creep and 
hot fatigue properties have yet to be 
explored. Hot working, machining, 
and grinding by the usual methods 
do not present any difficulty. 

This discovery in the field of high- 
temperature materials adds that little 
important extra to existing knowledge 
which will produce important prac- 
tical developments in power and ef- 


Jostan W. Jones 
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Metal Progress 


The Buyers Guide 
For Metals Engineers 


Pickling Tank Test 


in 3 minutes... THE 


DERMITRON 


NON-DESTRUCTIVE 
COATING THICKNESS TESTER 


push - button 
load - selector 


and.automatic 


WITH FERRO 
PICKLE PILLS! | 


137m" WARICK STREET. NEW YORK 13 
Any workman who can tell red 
from green and count to 
ten can test the exact strength 


FAST—ACCURATE 
COMPACT-—PORTABLE 
DIRECT-READING 


LIST NO. 162 ON INFO-COUPON PAGE 170 


of pickling solutions .. . the 
exact percentage of iron con- 
tent, and the solution percent- 
age of sulphuric acid, muriatic 
acid, alkali etc. in metal 
cleaning tanks. 


Ferro Pickle Pills provide a 
quick, accurate test to augment 
periodic titration testing, or as 
a “test within a test’. They can 
assure full-capacity cleaning 
with fewer rejects, save money 
by eliminating premature 
dumping of tanks. That’s why 
more and more companies are 
using them. Why don’t you try 
them? Write today for literature 
and prices, 


Portable and Precise 


HARDNESS TESTER 


Model ST-5 
© Weight: 7 oz. 
® Length: 6% in. 
Direct scale readi 
Rockwell and Brinell. Make 
hardness tests anywhere in 
seconds. Ideal for testing 
specimens too large for 
standard testing equipment. 
Saves time and labor m-ving 
heavy pieces to a bench- 
tester. Quickly calibrated. 
Easy to read. Used by ™ y 
large industries. Accessory 
equipment includes test stand 
and carrying case. 


Sorts Metals and Alloys 
for Metals on Metals 
Non-Conductors on Metals 
Metals on Non-Conductors 


You can now have 100% inspection of 
production of nearly any possible coating 
on almost any base—including the first and 
only accurate, direct readings of such com- 
binations as zinc, cadmium, copper on 
steel; silver on brass; copper on zinc; ano- 
dizing on aluminum; organic coatings on 
non-ferrous metals — without the use of 
chemicals. 


WRITE FOR FULL INFORMATION 


UNIT PROCESS 
ASSEMBLIES, INC. 


LIST NO. 139 ON INFO-COUPON PAGE 170 


FERRO CORPORATION Write for full information. 


4133 East 56th Street MECHANICAL DEVICES, 
Cleveland 5, Ohio Inc. 


10640 Harper Ave.. Detroit 13. Mich. 


LIST NO. 175 ON INFO-COUPON PAGE 170 LIST NO. 167 ON INFO-COUPON PAGE 170 
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SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 

Electronic Equipment for non-destruc- 
tive production inspection of steel bors, 
wire rod, and tubing for mechanicol 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 

Over 80 installations in steel mills 
and fabricating plants. 


MAGNETIC ANALYSIS 
SPECIAL EQUIPMENT 


magnetic stainless and high temperature 
steel bors and tubing—seomiess or 
welded—as well as non-ferrous bars and 
tubing. Mechanical faults, variations in 
composition and physical properties are 
detected simultaneously. Average 
inspection speed 200 ft. per minute. 

Over 30 installations in mills and 
fabricating plants. 


MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 
Electronic Instruments for production 
sorting both ferrous and non-ferrous 
moterials and parts for variation in 


composition, structure and thickness of 
sheet and picting. 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 

Electrical Equipment for rapid and 
efficient demagnetizing of steel bars 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation. 


MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 


Inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials and parts. 


For Details Write: 

MAGNETIC ANALYSIS CORP. 

42-44 Twelfth St., Long Island City 1, WN. Y. 
“THE TEST TELLS” 


MULTI MOTION DIES*.... 
FOR TEST SPECIMENS ... 


Tensile Bors 

Transverse Bars 
Green Strength 
Bushings 

Slugs 

® Stepped Ports 


Compiete design 
facilities for dies 
or subpress units 

to press unusual 
shapes in lab 
presses. 


TENSILE Test BAR 
MPA STANDARD 

10-51 *PATENTS PENDING 

HALLER, INCORPORATED 


684 W. Ann Arbor Rd., Plymouth, Mich. 


LIST NO. 149 ON INFO-COUPON PAGE 170 


atent Pendi 


Accurate test specimens machined from sheet and piate 
materials .0OOS te 500 in.. in tess than 3 min. 


SIEBURG INDUSTRIES, INC. 


Herse Plain Rd. New Britain, Conn. 
LIST NO. 131 ON INFO-COUPON PAGE 170 


Engineering DataonMOLYKOTE lubricants 


LIST NO. 110 ON INFO-COUPON PAGE 170 


CORPORATION 


Moin Factories 


6 


5 Mervord Avenue, Stormfors, Conn. 


HARDNESS TESTING 
SHORE SCLEROSCOPE 


Pioneer American 
Standard Since 
1907 


Available in Model C-2 
(illustrated), or Model 
D dial indicating with 
equivalent Brinell & 
Rockwell C Hardness 
Numbers. May be used 
freehand or mounted on 
bench clamp. 


OVER 40,000 
IN USE 


SHORE INSTRUMENT & MFG. CO., INC. 
90-35M Von Wyck Exp., Jamaica 35, N.Y. 


LIST NO. 51 ON INFO-COUPON PAGE 170 
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K 


NTRON 


Applies 1 to 10,000 gram 
Write for Bulletin 

Kent Cliff Laboratories Div. 

The Torsion Balance Company 


CLIFTON NEW JERSEY 
LIST NO. 53 ON INFO-COUPON PAGE 170 
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ULTRASONIC CLEANING 


SONOGEN® 


Ultrasonic-Power Generators with hermetically- 
sealed barium-titanate Transducers — 40Kc /sec 


Transducer Radiating Areas of % sq. ft to 10 
sq. ft. — for use in solvents and detergents. 


Eliminates hand operations — Reduces rejects 
in plating, finishing. assembly. 


For washing. degreasing. removal of buffing 
compounds, radioactive contamination, soldering 
flux, plaster, carbon smut, etc. 


Literature upon request. 


FABRICATED MONEL 
PICKLING EQUIPMENT 


Hairpin Hooks Sheet Crates 
° Steam Jets © Chain 
Mechanical Bar, Tube and Coil Picklers 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. YOUNGSTOWN. OHIO 


LIST NO. $4 ON INFO-COUPON PAGE 170 


Specialists in All Phases of 
Since 1923 METAL CLEANING EQUIPMENT 


DEGREASERS AGITATING WASHERS PICKLERS 
PHOSPHATIZING WASHERS © ALKALINE WASHERS 
FLOW COATING SYSTEMS © “SPOTLESS” DRYERS 
OVENS ° ULTRASONIC CLEANING EQUIPMENT 


We will be happy to send a sales engineer to help you with any meta! 
cleaning equipment problem. Complete information on request. 


@ CIRCO-SOLYV (Trichiorethyiene) 
PER-SOLV [Perchiorethylene) 


QUIPMENT COMPAN 


LIST NO. 10 ON INFO-COUPON PAGE 170 
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Let X equal your problem in elec- 
tronics or atomics. Technic expe- 
rience is that application of PM* 
(Precious Metal Plating Metal- 
lurgy)may be your solution. 


ALLOY GOLD PLATING 
Growing complexity of require- 
ments in the electronic and atomic 
fields brings demand for gold 
coatings that have qualities other 
than 24K gold. Technic methods 
and equipment enable you to meet 
problems with a new tool — an 
exact metallurgy which alloys 24K 
plating gold with trace amounts, 
or more, of desired elements. 


TECHNIC SERVICE 
We engineer and install all your 
requirements for precious metal 
electroplating with rigid scientific 
control. And our specialists are 
your specialists until your installa- 
tion achieves optimum perform- 
ance. Send us your problems — 
old or new — for Technic recom- 
mendations. 


2 
PM W rite, wire or call. 


LIST NO. 124 ON INFO-COUPON PAGE 170 
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METALS 
FOR 


INDUSTRIAL 
PLATING 


BRIGHT GOLD 
Mirror-bright finish in any thickness 
directly from the bath. Patented 


PUR-A-SALTS 
Restores contaminated cyanide plat- 
ing baths to full, trouble-free 
operation. Patented 


SILVREX BRIGHT SILVER 


Crystal-clear solution that produces 
mirror-bright deposits. Patented 


SILVER SOL-U-SALT 


Non-dusting — safest and easiest 
to use. 


BRIGHT RHODIUM 
Brilliant, fine-grained non-tarnishing 
deposits. 


RHODEX 
Only rhodium electropleting process 
that yields extra heavy compressively 
stressed deposits. Patent Pending 


ACID GOLD PLATING PROCESS 


Developed specifically for plating 
printed circuits. Mildly acid so that 
neither the laminate nor the adhesive 
at the inter-face of printed circuit 
boards are affected during the plat- 
ing process. 


Cc i IL and servicing 


SEL-REX 
CORPORATION 


Dept. BB, Nutley 10, New Jersey 
Offices: Detroit—Chicago—Los Angeles 


LIST NO. 108 ON INFO-COUPON PAGE 1!70 
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METAL PARTS 
6) CLEANING“) 


PROBLEMS 


Get the answers RIGHT 
from RAMCO’S 
new BULLETIN! 


Send for your copy of 
the Ramco Bulletin. 
See how Ramco 2- and 
3-dip degreasers can 
solve your metal | 
parts cleaning prob- 
lems safely, effici- | 
ently, economical- 
ly! Send today! 


AMCO EQUIPMENT CORP. 


OfV. OF RANDALL MFC. CO. 
Rd., New York 39, N.Y. 


LIST NO. 128 ON INFO.COUPON PAGE 170 | 


How Rol! Coater 


META 
a 


SAVED MONE 


PROBLEM: 
Stello Products Company, Logansport, In- 
diana, manufacturer of tags, license and 
“booster” plates, had the problem of ex- 


cessive direct labor charges. In the previous 
expensive method of making these items, 
plates had to be stamped from bare metal 
—and then cleaned individually—and 
spray painted on both sides. This method 
did not give the uniform quality de- 
manded—and Stello turned to Roll Coater 
for a solution 


SOLUTION: 


Roll-coated metal was tested by Stello 
Products Company. Pre-painted and baked 
on both sides, this metal eliminated en- 
tirely the cleaning and spray painting op- 
erations —withstood rigorous stamping 
tests—and relieved painting facilities for 
other jobs. Says J. C. Cotner, president of 
Stello Products Company, “Roll Coater 
metal is now saving us approximately 10% 
in direct labor costs—and is giving us the 
desired uniform quality in our plate pro- 
duction. It really solves our problem.” 


SEND FOR FREE BROCHURE and 
SAMPLE TODAY! 


Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 

ef accuracy, from ferrous or non- 
ferrous metals. Write for Catalog No. 1053. 


3761 OAKWOOD AVE. + YOUNGSTOWN, 
LIST NO. 101 ON INFO-COUPON PAGE 170 


STEEL FABRICATED 
and RUBBER-LINED 
TANKS 


the Plating Industry 


© Plating tanks any size or shape fabricated 
and rubber-lined to your specifications. A 
complete service from basic 
design to installation, also fabri- 
cated and rubber-lined 
and fittings. Write Dept. ‘ 
for complete details 


Subsid. of Automotive Rudder Co. Inc 


ARco STEEL FABRICATORS * INC. 


12542 BEECH ROAD * DETROIT 39. MICH 


LIST NO. 153 ON INFO-COUPON PAGE 170 


QUEOUS SYSTEM 


Grade 
Non- flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free sample and rr 
Specify Grade *'C-W-2 


ODUCTION SPECIALTIES, INC. 


755 BOYLSTON STREET 
BOSTON 16, 


LIST NO. 121 ON INFO-COUPON PAGE 170 


METAL PROGRESS 


1) 
| 

SES 

“f «SHAPES 

| 

| 


STANDARD 
REFERENCE 


AL COMPANY ING. 


Canton, Connecticut 


©. 92 ON >-COUPON PAGE 170 


the GRIES 
MICRO -REFLEX 


HARDNESS TESTER 


Loads: 10 to 3000 gram 
with CARL ZEISS Optical System 


Measurements: te 6.0001 


Observations on 
Many Unique. Very -- 
portant Features. 
INVESTIGATE! ~ 

Write for Bulletin 
No. A-16 


GRIES INDUSTRIES. INC. 
Testing Machines Divist6n | 
YWHELIE IN 


LIST NO. 135 ON INFO-COUPON PAGE 170 


MARKING 


Rubber type, 
logos and dies... 
imprinting units 
for rounds or 
~ sheets . . . for in- 
line marking of 
moving stock. 


for any product! 


Steel stamps, dies and 
machines for marking 
round, flat or con- 
toured products .. . 
production marking 
machines for high- J 
speed automatic lines. 


JAS. H. MATTHEWS 


3967 FORBES ST. 


ST NO. 166 ON INFC UPON PAGE 170 


Years of Service to Industry _ 


PITTSBURGH 13, 


A CABLE SPLICED 
IN 10 seconps! 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E Gist Place, Cleveland 3, Ohio 
Write for Caddy Catalog 
LIST NO. 71 ON INFO-COUPON PAGE 170 
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us? PRESS 
ped PEAD 


© CLAMPS, JAWS & BASE PLATE ARE ELIMINATED 
© NO CONVERSIONS O8 CALCULATIONS 

© TEST ANY SIZE, SHAPE OR TYPE METAL 

NO SKILL REQUIRED 


© SCALE READINGS IN ROCKWELL & BRINELL 

© ACCURACY GUARANTEED 

Many thousands used by industry and 

rae, wire coll jor and 


NEWAGE INDUSTRIES, INC. 


222 York Read Jenkintown , Pennsyiwenss 
TUrner 46694 MP 


LIST NO. 163 ON INFO-COUPON PAGE 170 


J 


Avenue 


21830 Mites 


in providing the correct— 
Stainless and Heat Resistant Arc Welding Electrodes 


MAURATH, INC. 


—place a trusted guarantee back of your welding operations. 


Call Mr. Electrode... His years of experience and leadershi 


Ask the Man Who KNOWS Stainless Welding... 


Ze 
7 
a. 
— 
Write for information and literature — indicating product to be marked. | 
ake hardnes sts 
3 NEWAGE 
TESTER ~ 
LIST NO. 72 ON INFO-COUPON PAGE 170 
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Firing Rate: 50,000 8.T.U. Per Sq.Ft. 
Blower Air 17 


2 


1800) 


1400 


8 


Teme. 3 ere 


20 Ga. C.-A. Centro! Ther- 
mocouple to Brown Elec- 
tronik Strip Chart Instr. to 
M-H VA 


-44 On-Off Gas 
Solenoid Valve. Chart 
SHES Speed 10 ft. per hour 
CORE----- SKIN 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
DETROIT MICHIGAN 
LIST NO. 127 ON INFO-COUPON PAGE 170 
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SAVE SPACE WITH A 


SERIES 8055 


COMBINATION MODEL 


(hardening ond 
drawing) in the same floor space one requires. 
Complete with independent controls. Harden- 


Two independent furnaces 


ing furnace available in both a 2000° and a 
2300° F. range. 
Drawing furnace hos a maximum of 800° F.* 
Quench tank included with the exception of 
the largest stondard model. 

Chamber Size Prices 
Model H. w L. 2000° F. 2300° F. 


8055 A 6° x 6" x12” $ 865.00 $ 975.00 
8055 B x 9 x18" 1325.00 1450.00 
805s C 12° x12" 2124" 1850.00 1950.00 
8055D 18° « 18" x 36" 2750.00 2875.00 


*Also available up te 1250° F. 

WRITE FOR FREE LITERATURE, SPECIFICA- 

TIONS ond price list of Lucifer Furnoces in 

wide range of si leading and side load- 

ing types. Engineering odvice without obliga- 
tion. Write, wire or phone today. 


LUCIFER 


FURNACES, INC. 


NESHAMINY 7, PA. 
Phone: Diamond 3-0411 


LIST NO. 122 ON INFO-COUPON PAGE 170 


Glg-QUARTL 


IMMERSION 
HEATER 
bor 


Your Every 
Heating Requirement 
INSTANT HEATING 
SHOCK-PROOF 


© AVAILABLE IN ALL VOLTAGES 
—WATTAGES, 
ONE AND THREE PHASE 


Available from your 
Electroplating Distributor 


WRITE FOR BULLETIN > 


Gle-QUARTZ. 


ELECTRIC HEATERCO.. INC., Willoughby, Ohio 


*Reg U.S. Pot Off Phone Willowghby 2-552! 
LIST NO. 145 ON INFO-COUPON PAGE 170 


RUSTLICK 


QUEOUS SYSTEMS 
Grade "B" 
FERROUS 
METAL PROCESSING 


Eliminates . . . 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Degreasing 


Write for free somple end brochure 
Specify Grode 


ODUCTION SPECIALTIES, INC. 
755 BOYLSTON STREET 
* BOSTON 16 MASS 


LIST NO. 105 ON INFO-COUPON PAGE i70 


JELLIFF 


BASKETS 


for ALL Industrial Uses 


® Degreasing 
® Pickling 


ANY SIZE AND SHAPE « ANY DUCTILE METAL 


* Anodizing 
* Plating 

® Heat Treating 
® Heavy Industrial Types 


Ask for Bulletin 28 


tHec.o. JELLIFF 


MANUFACTURING 
SOUTHPORT * CONNECTICUT 


LIST NO. 91 ON INFO-COUPON PAGE 170 
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WIRETEX fabricated 
PLATE POTS 


Last longer....cut operating costs 
fast delivery..low cost 


WIRETEX PLATE POTS withstand temperatures up to 2100°! 
Cut neutral or cyanide bath costs! Last 15 to 20% longer! 
Opercting costs drop 25 to 35%! Down time is almost 
holved! 

* All metals 


* Double x-ray quality 
* LD. dic. up to 24” and 


* Heavy steel flanges 
© Stress relieved 
Sond-blasted finish 


Before you buy any salt pot, 
or if you hove other heat and 
corrosion resistont problems Before you buy ony salt pot, or if you have other hect and 
corrosion resistont problems—SEE WIRETEX. 


FIRING PRICE PRICE 
MODEL CHAMBER (300° te & 
no. wo.) 2000") 2300") 
pe $90 00 116.60 
itd 08 00 
Pais 06 25 
Pim 15.008 23 
Peis 
Prise 38" $1125.00 $1312 


tem 
by Pyremeter 
Switer 


GOOD USED EQUIPMENT AT 


REAL SAVINGS TO YOU! 


In our lorge, rapidly turning-over stock, we 
often ocquire brand-new items, still in their 
original crotes. We offer these ot o fraction 
of their replocement cost, and with the some 
qvorortee thet the original monvfocturer 
gives. Severcl of our new furneces ore 
pictured below. 


(Money-Bock Gvcrontee). We pledge that 
ony unit we odvertise is in stock ot one of our 


(METAL 
9825 ROAD 
DETROIT 11, 


LIST NO. 142 ON INFO-COUPON PAGE 170 


BOX TYPE 
24x36x!18 Lindberg SOKW 2000°F 
36x72x23 GE. 72KW 2000°F 
48x84x24 American 100KW 1850°F 
24x36x14 Surface Gas 1850°F 
54x96x24 Surface Gas 1850°F 
PIT TYPE 
25x36 Lindberg 66KW 1250°F 
28x28 Lindberg 5S2KW 1250°F 
48x72 Lindberg Gas 1250°F 
48x96 Surface Gas 1250°F 
48x96 Lee Wilson Rad. Tube 


CONVEYOR TYPE RECIRCULATING 
36x33'x12 Despatch MshBlt Gas 875°F 
R&S MshBit Gas 1250°F 


PLUS FURNACES 


SURPLUS FURNACES FOR SALE 


BOX TYPE RECIRCULATING 


36236136 ©Despatch Gas 1250°F 
72x12'x42 Lindberg Gas 1250°F 
24x36x24 = Lindberg 45KW 1400°F 
36148124 Lindberg 45KW 1250°F 
66116'x76 Lindberg 18OKW 1250°F 
PIT TYPE CARBURIZERS 
10x20 Hevi Duty 14KW 1800°F 
Homo 30KW 1800°F 
20x36 Homo 72KW 1800°F 
25236 L&EN Homo 1800°F 
20x48 LEN Homo 8SKW 1800°F 
ROLLER HEARTH 
28” GE. 70°C. 320KW 2050°F 
28” 28’htg. 90°C. 497KW 2050°F 


48x20'x!2 Surface PHBIt Gas 1000°F 62” GE. 1Shtg. 45°C. 655KW 1650°F 
REWARD SEND FOR COMPLETE LIST 
WE PAY CASH FOR SUEPLES NDUSTRIALFaRNACES THE JOE MARTIN CO., INC. 
AND RELATED APPARATUS 19256 John R. St. TWinbrook 2-5500 Detroit 3, Mich. 
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 MWWiretex | 
Specialists im Precetsing Carriers Since 1932 4 
LIST NO. 114 ON INFO-COUPON PAGE 170 * “ 
PRODUCED AND PRICED RIGHT 
FOR YOUR ELECTRIC FURNACE NEEDS = «armo-cans” so. 
MODEL MHE-458 u Selt 
DY NA-TROL Upton 
Generator end Price $1975 Eoch 
Avtometsc 
Contre! ‘ 
Our stock is constontly changing! Before you 
‘. > buy ony furnoce or occessory, coll us collect 
ond let ws show you how to sove money! 
tion. However, they ore subject to prior sale, 
© Teme tempern- so oct now! 
off instrument available $1325.00 
© Infinite wariety of time- Arrangements y 
Chester 77, Pa. 
|_| 


OVEN TYPE 


PROVIDE CLOSE TEMPERATURE CONTROL FOR: 

® Drawing, tempering and stress relieving 

© Heat treating of brass and copper 

* Solution heat treating and aging of aluminum 

® Heating aluminum for forging 

EVENTEMP recirculating furnaces offer highest heating efficiency 
plus the convenience of push-button operation. Available in either 
gas fired or electric models in a wide range of sizes and 
capacities, KOZMA EVENTEMP FURNACES assure accurate 
temperature control within a range of 300° to 1650° F. 


For complete information write: 


J. A. KOZMA COMPANY, 2471 Wyoming 


Dearborn, Michigan 


Electrosalt Furnaces... Radiant Forging Furnaces 
Eventemp Pit and Oven Furnaces 


Bath Furnaces... Melting and Smelting Furnaces 


.. Gas or Oi! Salt 


Oil Rotier Hearth, Chain, Pusher and Rotary Hearth Furnaces 


Gas or 


INDUSTRIAL PROCESSING FURNACES SINCE 1928 


LIST NO. 158 ON INFO-COUPON PAGE 170 


END 
POT 
FAILURE 


Switch to scheduled pot maintenance with 
low-cost pressed-steel pots for lead, salt, 
cyanide, oil-tempering, metal-melting. 
Can't turn suddenly defective, because 
no faulty stecl survives drawing. Request 
catalog from Eclipse Fuel Engineering 
Co., 1018 Buchanan St., Rockford, Ill. 
INDUSTRIAL 


@S : COMBUSTION 


DIVISION 
LIST NO. 176 ON INFO-COUPON PAGE 170 


HAWKRIDGE METALS 
CORPORATION 


Producers and Sellers of 


TITANIUM 
POWDER 


—-40 to +300 mesh 
High Purity 99.2% Pi 
Commercial 98.6% Pi 


North Hampten 
New Hampshire 


LIST NO. 177 ON INFO-COUPON PAGE 170 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often 


alloy steels when 
quenched in Beacon 
Quenching Oils with 
QUENZINE added 
Por information on 


this new additive and 
other Beacon Brand 
Heat Treating Com- 
pounds write to. . 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


160th Cleveland 11, Obie 


LIST NO. 29 ON INFO-COUPON PAGE 170 


AIR WASH 
SYSTEMS 


- PLATING PICKLING METAL 


creanine FUME SCRUBBING 


compact—re- 
quires little 


space... stand - 
ard units—7200 to 57600 
m C.F.M. Write Dept. “MP” for 
complete information. 


AUTOMOTIVE 
RUBBER CO. + INC. 
12580 BEECH * DETROIT 39 MICH 


LIST NO. 154 ON INFO-COUPON PAGE 170 
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PRINCIPAL CITIES 
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or-Wal construction F 


you: 


LigSter weight—yef streager 
service fife 


Sides are resistuat cepregmed relied 


Besket grid, grid supporting 
of temporciore cast alloy 


Proved in erhauctive teste the 


WRITE FOR DETALS 


S017 Cortiond 


STANWOOD corre RATION 
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PIT TYPE 
BT 

~ initial cost... 
economical in 
no moving parts 
| JI in 
Ry TREG 
STANWOOD Ay RETORTS and STACKING BASKETS 


HIGH-DENSITY SINTERED METAL PARTS 


carburized tensile strength to 200,000 psi. 


Supermet combines the economy of powder 
metallurgy with the properties of controlled 
carburization to give you solid steel parts at 
low cost. Seven ranges of properties available 
in electrolytic iron; we also invite stainless 
steel parts. As an indication of accuracy, we 
are currently pressing AGMA commercial class 
4 spur gears. Send a part print for evaluation. 


Supermet Division 
GLOBE INDUSTRIES, INC. 


Oe gee Union Bivd., Paterson 2. N. J. 
Telephone: CLifford 62300 
Direct N_Y. ‘phone Wisconsin 7-904! 
Direct Phila. ‘phone WAlnut 5-3660 


LIST NO. 66 ON INFO-COUPON PAGE 170 
LIST NC. 99 ON INFO-COUPON PAGE 170 


A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Specio!l Feature 
— Nickel content 
held to 35% min- 
imum — 36% 
maximum 

STAINLESS STEEL PART for milk 

bottling unit formerly machined 

from solid stock. 
Only finish oper- 
otions raquired 
ore reaming smoll 
dia. of counter- 
bored hole and 
drilling and top- 


LIST NO. 4 ON INFO-COUPON PAGE 170 


ELECTROMARK 


Electrochemical etcher for faster, 
better, lower 


PACIFIC ENGINEERED FURNACES 
MEET YOUR TOUGH SPECIFICATIONS 


Illustrated is the discharge end of a com- 
pletely automatic Pacific Normalizing and 
Carbon Restoration Furnace with a capacity 
of 1500 Ibs. per hour and operated by only 


one man. generator 
is at left. 


E all types of industrial heating 


| THE 
INDUSTRIAL 
INFORMATION FURNACE CO. 
ON OUR SERVICES 
—WRITE ORCALL 24680 Telegraph Road, Detroit 19, Michigan 
Ohic : Kenwood 3-6900 


LIST NO. 164 ON INFO-COUPON PAGE 170 LIST NO. 173 ON INFO-COUPON PAGE 170 
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| 
© Aas 
1465 Cincinacti St. Dayton 8, Ohic 
> 
LIST NO. 174 ON INFO-COUPON PAGE 170 ” 
= RITE, WIRE or PHONE 
ROUND, SQUARE, FLAT AND ~ a 
HALF-ROUND WIRE FOR MASS 
PRODUCTION OF SMALL PARTS STEEL tO ; 
Beryllium Copper © bBronzes 
Other Non-ferrous Alloys pr NGINEERED 
Aveilable with hot-tinned PIPE PRECISION 
finish for solderability. — ee 
@TAR STAINLESS SCREW CO. 
LITTLE FALLS, ALLOYS MORGANVILLE, N. J. 
cost permanent 
metal 
“ier men with years of experience. We : 
THE ELECTROMARK CORP. 
2093 E. 19th St. Clevelond 3, 


SPECIAL SERVICE ON HIGH SPEED STEEL FORGINGS 


FAST NATION-WIDE SERVICE 
--- YOUR STEEL OR OURS 


Complete Source For Forged Products Up To 4000+ 
Rings, discs, spindles, bors or special shapes to your 
specifications. 

28 Years or < A Se oi 


In production of high speed tool and alloy steel 
flot die forgings. 


Ample Stocks Of Steel Always On Hand 
Expert High Speed Steel Blacksmiths 

Call or write for free cost quotation on your 
forging requirements 


ae 


1209 MARQUETTE ROAD - HENDERSON CLEVELAND, 
LIST NO. 159 ON INFO-COUPON BELOW 


Need Help Designing That Aluminum Extrusion? 


TEAM UP A 
with JARL 


| WHITELIGHT | 


MAGNESIUM 


dia. to 6/3" dia. 


THERES A SOLID SHAPES Of cack 
WORLD OF TUBING OD 

HOLLOW SHAPES to circle 
DIFFERENCE 


ALLOYS 

ZK60 

The difference starts the moment you meet ZK30 

the Jar! salesman. He's an engineer M-1 
well qualified to make on-the-spot rec- 

HK31 

ommendations in designs. Team up with HM21 
Jarl and you'll get the right shapes made 


to most exacting design specifications 
You'll be sure of close die control 

quality safeguards every step on-time 
deliveries. Send for our stock die catalog 
or send rough sketches for assistance with 
your design. 

ANODIZING 
JARL EXTRUSIONS, INC. 
Dept. MP, Linden Ave. + East Rochester, N. Y. 


LIST NO. 165 ON INFO-COUPON BELOW 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N.Y. 
Warsow, ind. 
443 Fourth Avenue, New York 16, N. Y. 


Se. Buffalo St., Route 15, Worsaw, ind 
LIST NO. 67 ON INFO-COUPON BELOW 


. that an aluminum extrusion is the 
practical approach to a functional meta! 
parts application ... at a savings in time 
and money, and without loss in quality’? In 
fact, the properties — you theorized — of 
extruded aluminum would even be better’ 
If so, G.E.1.'s engineers are ready to consult 
with you — without obligation, on one part 
or a million — to determine how practical 
your idea is. G.E.1. engineers specialize in 
adapting extruded aluminum to sew func- 
tional roles 


iMinets Representative: Frank 
tindell Bivd.. St. Lewis Mo 


gan Representative: Howard 
2 Keatficid Ave.. Detroit 23, Mich 
thers Distribetoc: General Extrusions 


LIST NO. [41 ON INFO-COUPON BELOW 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Costings Division 
North Canton, Ohio 

in Canoda — Hamilton, Ontario 


LIST NO. 74 ON INFO-COUPON BELOW 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below— 


| 

(Please check) 
Send Catalog Send Nearest 
| or Engineer- Price Source of | 
| ing Data Info Supply 
(Bulletin Board itern Number) 

Cj 

! 
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Metal Progress is now 
in its fifth year as 
one of our clients 


The Eastman Editorial Research Service is a 
critical and advisory service to publishers 
for the sole purpose of developing and main- 
taining better readership. 


Exclusive to one publication in a field. 


Use of the Eastman service by Metal Progress 
is an implied guarantee to its readers of 
continuing editorial progress. 


The Eastman Research Organization 
500 Sth Avenue @ New York 36, N. Y. 
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— A MAN WITH 
| A THEORY... 
LAKE PARK &D.. YOUNGSTOWN STeice t 
| 

| 
om mill source of magnesi 
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Oxidation of 18-8 Steel 
at Forging Temperature 


Digest of “Scaling of 18-8 
Stainless Steel in Reheating 
Furnace Atmospheres”, by J. O. 
Edstrom, Journal, Iron and 
Steel Institute, Vol. 185, April 
1957, p. 450-466. 


HIS LENGTHY paper describes the 

oxidation of the standard 18-8 
Cr-Ni alloy in various synthetic gas 
mixtures at temperature of 1050° C. 
(1920° F.), the usual forging tem- 
perature for this alloy. 

Experimental work consisted of 
exposing ground and washed sam- 
ples of strip in a sealed glass tube 
and passing different gas mixtures, 
whose composition approximated 
that encountered in heating fur- 
naces with respect to CO, CO,, Oz, 
N,, H,, H,O, and SO,, at a rate of 
5 cm. per sec. Specimens were 
exposed for periods of 5 to 120 min. 
and then examined for increase in 
weight (oxidation); scale was ana- 
lyzed by chemical methods and X- 
ray diffraction, and microscopic 
methods were used for determining 
thickness of scale and intergranular 
chemical attack in the base metal 
beneath the scale. 

Twenty different gas mixtures 
were used which would approximate 
the many different gas mixtures that 
are possible in furnaces heated by 
combustion of fuel oils. These mix- 
tures fall into six different situations: 

1. Highly oxidizing with excess 
air (17% CO», 1 to 2% O., 86% Nz). 

2. Highly oxidizing with excess 
air and 0.1% SO,. 

3. Reducing conditions with 
gases containing 15 to 16% CO,, 
0.7 to 1.4% CO, 80 to 83% N,. 

4. Reducing conditions with gas 
similar to material in (3) with 
0.10% SO,. 

5. Oxidizing conditions with 2 
to 3% oxygen plus 8% H,O, and 
0.10 to 0.5% SO,. 

6. Reducing conditions with 
5.1% CO, 5.4% HO, 0.3% SO,. 

Complete details of the results 
are given in tables, charts and 20 
photomicrographs. The author 
gives a good review of previous 
papers on scaling of metals and a 
useful chart showing the free ener- 
gies of the different oxide com- 
pounds involved in this research. 

A chart showing oxidation attack 
for exposures up to 30 min. indi- 
cated least amount in the reducing 
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gas, free of SO, (15% CO,, 1% CO, 
84% N.). The same gas mixture 
with 0.1% SO, added showed four 
times as much gain in weight; the 
combination of SO, and CO gave 
the most severe attack and this 
effect was found repeatedly. On 
the other hand, when SO, was 
added to highly oxidizing gases 
such as 1.5% O,, 0% CO, 0.1% SO, 
the effect of the SO, was negligible. 
This would strongly indicate that 
when sulphur-bearing fuel oil is 


used the furnace gases should con- 
tain excess air and no CO. 

At longer periods of exposure a 
rapid increase in the rate of scaling 
in oxidizing atmospheres was 
observed after 75 min.; at 120 min. 
the reducing atinosphere (1.5% CO 
and no SO.) reduced the rate of 
scaling by 50%. The author states 
that a “break through” occurs un- 
der oxidizing conditions which 
greatly accelerates the rate of oxi- 
dation. This is caused by the 


temperatures. 


NORTH AMERICAN AVIATION 
Cures and Stabilizes AM-350 STAINLESS STEEL 


with this 


Cincinnati Sub-Zero 
CHILLING UNIT 


This 47 cu. ff. unit con bring 250 ibs. of Ak!-350 stoiniess from ambient to minus 120° in 60 minutes! 


Stabilization of austenitic stainless steels and tools is accomplished quickly 
and safely at North American Aviation with a model 3SR-120-47 Cincin- 
nati Sub-Zero Chilling Machine. Tailored to the specific application, this 
new 47 cu. ft. model completes the transformation from austenite to 
martensite without warpage, excessive scaling or distortion. 
high impact steel with good corrosion resistance. 

The model 3SR-120-47 will be used extensively to eliminate retained 
austenite in the aircraft industry's “new” steels. Rocket and missile steel, 
for example, must retain hardness and dimensional stability at elevated 


..+ produces - 


Cincinnati Sub-Zero, a pioneer manufacturer with more than 16 years 
experience in the Design, Construction and Application of Low Tempera- 
ture Equipment, can custom-build a unit to meet your specifications. 


Qutline your requirements for a prompt, no-obligation report. 


Cincinnati Sub-Zero Products 
General Offices & Plant: 3930 R-7 Reading Rd., Cincinnati 29, Ohio 


171 


4 


LEX. BELT 
by ASHWORTH 


Let your production move around corners on the new, low cost Omniflex belt. 
Short turning radius e light weight e easily installed e low maintenance factor 


WINCHESTER, VIRGINIA Illustrated literature available, specify catalog M12. 
Atlanta « Baltimore « Boston « Buffalo « Charlotte, N.C. « Chicago « Cleve- 


SALES ENGINEERS: land « Dallas « Detroit « Fall River, Mass. « Greenville, S.C. « Louisville 
New York © Philadelphia « Pittsburgh « © Rochester © St. Louis « St. Paul 
San Francisco Tampa « Canadian Rep., Peckover's Lid., Toronto Montreal 


> at production line speeds! ——»> 


This direct reading Brinell hardness tester 
tests round or flat parts fast. No grinding of 
parts is necessary and the operator simply 
notes that the dial indicator needie falls 
between pre-set tolerance hands. 
Hydraulically applied standard Brinell test 
loads are used. Foot control allows operator 
to test parts as quickly as he can move them 
through the machine. 


on all our Brinel! testing machines. 


9384 Grinnell Ave., Detroit 13, Mich. 
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Oxidation of 18-8 . . . 


change from a slowly growing 
dense adherent scale for short ex- 
posure times to a loose flaky scale 
at longer periods. The initial oxide 
film was found to be Cr,O, and 
this green scale changes in about 
30 min. to a loose gray scale which 
contains several phases. These were 
identified as solid solutions of Cr,O, 
and Fe,Ox, spinels FeO - Cr,O, and 
finally iron oxides, FeO, Fe,O,, 
Fe,O, which continually fall off and 
give little protection. 

The striking and very detri- 
mental effect of SO, (0.10%), in 
reducing gas mixtures is attributed 
to the formation of sulphides and 
oxysulphides which do not form 
protective layers and also melt at 
low temperatures, thus increasing 
the rate of diffusion from the 
atmosphere to the base metal. Ex- 
tensive discussion of this sulphur 
effect based on the partial pressures 
of the corroding gases is given with 
a chart showing equilibria conditions 
in the various gas mixtures. 

Extensive intergranular penetra- 
tion of the base metal was found 
when both CO and SO, were pres- 
ent in the furnace gases. 

The structural patterns of oxide 
layers formed on 18-8 steel at 
1050° C. and in different types of 
atmosphere were studied by micro- 
scopic and X-ray diffraction meth- 
ods. Special attention was paid to 
the microstructure of flaking and 
adherent oxide layers and influence 
of sulphur on oxidation structure. 

In a reducing atmosphere (CO 
excess), free of sulphur, a thin ad- 
herent oxide formed. There was 
also a tendency to carburization. 

In an oxidizing atmosphere (O, 
excess), free of sulphur, a thin ad- 
herent oxide appeared after short 
oxidation, and a flaky, thick oxide 
film after long oxidation. 

In a sulphur-containing, moder- 
ately reducing atmosphere sulphides 
and thick adherent oxide films 
formed. There was also a tendency 
to carburization. In a heavily reduc- 
ing atmosphere (CO>10%) there 
were traces of sulphides, carburiza- 
tion, and a thin adherent oxide coat- 
ing. In an oxidizing atmosphere con- 
taining SO,, the results were the 
same as the sulphur-free gas. 

Flaky oxide films formed in differ- 
ent ways consisted principally of 
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“CREEP AND 


The wealth of factual data presented at the meeting on “Creep 
and Recovery” during the 38th National Metal Congress and 
Exposition is now available to you to increase your knowledge 
of this intriguing aspect of metals. 


162 This extremely interesting edition brings to you the authoritative study 372 / 
CHARTS ; of 22 experts on Creep and Recovery. Lavishly illustrated with over PAGES é 
200 charts, graphs, and photomicrographs, the book is easily and effort- 
lessly read from page to page. Representatives of such outstanding 
organizations as Massachusetts Institute of Technology, Yale Univer- 
sity, General Electric Research Laboratory, Westinghouse Research 
AND Laboratories, National Bureau of Standards, and Oak Ridge National 22 
GRAPHS Laboratories offer you the benefits of their years of experience and  gignugemes 
é education. Their consise and factual papers are presented in this beau- ‘ 
tifully bound, 6% by 9%, 372 page book. Never will you find more cur- 
rent material on recovery and creep. Never will you profit more by the 
experience of such outstanding authors. Act now. Fill in the coupon 
” below. You'll be glad you did!! 
DESIGNERS!—INSURE GOOD CONCEPTS IN DESIGN 
METALLURGISTS!—UP-DATE PRESENT KNOWLEDGE OF 
METALS 
PHYSICISTS!—BROADEN PRESENT METALS INFLUENCE 
570 ENGINEERS!—INCREASE METALS DESIGN KNOW-HOW 
LITERATURE CHEMISTS!—ACQUAINT YOURSELF WITH MECHANICAL 
REFERENCES , CURRENT / 


Sead te: Americen Society for Metals 
Technical & Engineering Boot intormation Service 
7301 Euclid Avenue, Dept. A. Cleveland 3, Ohic 


Please send (3) of Creep and Recovery 

Bilt me: Oo Enctosed: — 
Bill company: © Check 
Check here for new Fall Book Catalogs: © 


iy 
DOLLARS 
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Oxidation of 18-8. . . 


iron oxides. In an oxidizing atmos- 
phere a transition takes place from 
adherent to flaky oxide, which is 
associated with a chemical break- 
down of an early formed, slowly 
growing oxide film with high chro- 
mium content. The phase sequence 
differs in oxidizing and reducing 
atmospheres, that is in a reducing 
atmosphere a wiistite layer forms 


outside the spinel phase in the scale. 
In oxidizing atmospheres the pres- 
ence of sulphur has no effect on the 
oxidation result, whereas in a reduc- 
ing atmosphere the presence of sul- 
phur causes sulphide formation and 
a substantial rise in the rate of scal- 
ing. In heavily reducing atmos- 
pheres, however, the oxidation-pro- 
moting effect of the sulphur disap- 
pears. 

The differing influence of sulphur 


on the oxidation process in oxidizing 


-WROUGHT HEAT 
RESISTANT ALLOYS | 


Vital for the Jet 


Combustion 
chambers for jet 
engines —-fixtures to 
braze honeycombs or 


‘re 
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heat treat gears—hangers 

for porcelain enameling — 

molds for glass forming —cement 
kilns or refinery furnaces. 


Whatever your requirement for wrought heat 
resisting alloy—new as a space ship or old as 
the automobile—Rolled Alloys can serve you best. 


Experienced high temperature metals engineers in all 
mojor industrial areas to assist with your problems. 


Whether you need a few pounds for maintenance or 
several tons for production, when you need wrought 
heat resisting alloy RA is your dependable storeroom. 


More than 500 items, over 1% million pounds, in all mill 
forms in stock for immediate shipment. 


Send for Literature and Stock List 


MA and Couonion Resistant Alloy 


had 4815 Bellevue Ave., Detroit 7, Mich.» Williams St.. South River, New Jersey 


and reducing atmospheres has been 
explained by calculations of the sul- 
phur vapor pressure in different gas- 
eous mixtures. In a mixture pro- 
duced by combustion of an oil under 
conditions of air deficiency, the sul- 
phur pressures are high enough to 
permit the formation of low melting- 
point sulphides of Ni, Fe, etc. 
Under conditions of about stoichio- 
metric combustion of the oil, or com- 
bustion in excess of air, on the other 
hand, the sulphur vapor pressures 
are too low for sulphides to form. 

A hypothesis for the mechanism 
of oxide formation on 18-8 steel has 
been proposed, which provides an 
explanation of structural differences 
in scales formed under dissimilar 
conditions of oxidation. 

E. C. Wricut 


Effect of 
Surface Roughness on 
Fatigue Strength 


Digest of “The Influence of 
Surface Roughness on the Fa- 
tigue Strength of Steels and 
Nonferrous Alloys”, by E. 
Siebel and M. Gaier, V. D. I. 
Zeitschrift, Vol. 98, Oct. 21, 1956, 
p. 1715-1723; translated and di- 
gested in Engineers’ Digest, Vol. 
18, March 1957, p. 109-112. 


T™ experimental study of the 

effect of surface roughness on the 
fatigue properties of nine materials, 
tested after various heat treatments, 
was supplemented by an extensive 
literature survey. Torsion, bending, 
tension and push-pull fatigue tests 
were used to determine the influence 
of surface finish on the properties 
of five steels and four nonferrous al- 
loys. The fatigue limits were eval- 
uated by S-N curves run to 10 and 
80 million stress cycles for steel and 
nonferrous specimens respectively. 
The maximum depth of groove on 
the surface of the specimen was 
chosen as the criterion for classifying 
surface roughness. This attribute 
appears to provide a suitable basis 
for comparison although the root- 
mean-square deviation from the 
average surface level is ordinarily 
used in the United States. 

The authors found that the fatigue 
limit drops linearly with the loga- 
rithm of the maximum roughness 
depth after a critical roughness value 
is exceeded. The critical roughness 
value is independent of the type of 
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\ strategically located warehouses to expedite delivery. 


Not a single 
replacement 
needed! 


See how dimpled Inconel radiant tubes look 
after full year in Lindberg furnace 


This modern and efficient vertical 
radiant tube furnace was designed 
by Lindberg Engineering Company, 
Chicago, for the new enameling plant 
of Chambers Manufacturing Com- 
pany, at Oxford, Miss. 


Pre-heat zone, firing zone and an- 
nealing section contain 64 radiant 
tubes of Inconel* nickel-chromium 
alloy. 


Look closely, and you can see how 
each tube has been “dimpled” to 
create a turbulent flow of combustion 
gases. What you can’t see in the 
photo, though, is how provision has 
been made for fast replacement of 
tubes, if necessary. You simply lift 


the old one out from the top, and 
drop a new tube into place. 


Quick and easy as that is, you don't 
have to do it often. In fact, plant pro- 
duction manager Paul Davis says 
Chambers hasn't had to replace a 
single tube yet! After more than a 
year, the original 64 Inconel alloy 
tubes are still in service. And, he 
adds, still in good condition, despite 
operating temperatures of 1400- 
1520°F. (Tube temperature approxi- 
mately: 1800°F.) 


There are reasons for this per- 
formance, of course. For the prop- 
erties of Inconel alloy include excel- 


lent high temperature strength .. . 
high resistance to corrosion by com- 
bustion gases . . . and ability to with- 
stand thermal shock and attack by 
many types of heat treating atmos- 
pheres. (Inconel alloy is readily fab- 
ricated and welded, too!) 


if you design or use equipment for 
high temperature service, be sure to 
investigate the advantages of Inconel 
alloy. For details, see the Inco book- 
let, “Keeping Costs Down When Tem- 
peratures Go Up”. Ask us to send you 


a copy. “Registered trademart 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street sho, New York 5, N. Y. 


INCO NICKEL ALLOYS 
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NOW Available... 
MISCO Heat-Treating 


MISCO heat-treat process equip- 
ment is engineered and fabricated 
by qualified specialists in the 
field of heat-resisting alloy 
materials. 

With a wide variety of job- 
proven heat-resisting steel prod- 
ucts available for immediate 
delivery, Misco Fabricators pro- 
vide a real service to heat-treaters, 
who no longer need carry an ex- 
pensive inventory of equipment. 

Remember, whatever your need, 
Misco Fabricators offer sound, 
economical designs in the best 
metal for your purpose. It pays to 
do business with Misco Fabri- 
cators—Specialists in Nickel- 


Bearing Alloy Fabrication. 


MISCO FABRICATORS, INC. 


Designers, Builders, Fabricators of Heat-Resisting 
Alloy ond Stoinless Stee! Equipment 
2420 AVENUE MARYSVILLE, MICHIGAN 
TELEPHONE YUKON 5-619! 
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Fatigue Strength . . . 


fatigue stress but varies with mate- 
rials and with metallurgical struc- 
ture. For steels tempered to rela- 
tively high strengths the critical 
roughness is about 1 to 2 microns, 
a smoothness which can be produced 
by honing or polishing. For an- 
nealed steels the critical roughness 
value is about 4 to 6s, a finish at- 
tainable by fine grinding. Rough 
finishes are more harmful for harder 
steels. Increasing the maximum 
roughness depth to about 100 low- 
ers the bending fatigue strength 
about 25% for tempered steels and 
about 15% for annealed steels. 
Wrought nonferrous materials be- 
haved in like manner. The critical 
roughness values were about 5 for 
Al-Mg and Al-Cu alloys and 22s for 
the magnesium alloys investigated. 

The amount by which the fatigue 
strength decreases with increases in 
surface roughness depends upon the 
type of stress applied. Equivalent 
results were obtained in push-pull 
and fully reversed bending tests 
when the limiting stresses were com- 
parable. Superimposing a higher 
static tensile stress in push-pull tests 
increased the deleterious effects of 
deep scratches. The reduction in 
fatigue strength under alternating 
tensile stresses is about 1.5 times 
that produced by the same surface 
roughness in fully reversed bending 
tests. Conversely it appears that the 
higher the imposed compressive 
stress the less important is surface 
roughness. Torsional fatigue prop- 
erties are less sensitive to surface 
finish than are bending fatigue prop- 
erties. For a particular roughness 
level, the reduction in torsional fa- 
tigue strength is about half that de- 
tected in bending tests because the 
major torsional stress is ordinarily 
aligned about 45° from the grooves 
on the part. The evidence is quite 
convincing that the influence of sur- 
face roughness on fatigue strength 
is independent of stress gradients 
within the specimen. If so, the 
effects should not vary with size but 
this point was not investigated. 

The findings can be summarized 
for use in deciding on surface finishes 
suitable for specific steel parts. For 
this purpose, surface roughnesses 
can be classified as classes 1, 2, 3 
and 4, for ranges in maximum rough- 
ness of 0 to 2, 2 to 4, 5 to 254 and 
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IT’S THIS SIMPLE 


Select appropriate 
TEMPILSTIK® for the 
working temperature 
you want. 


© Mark your workpiece 
with it. 

@ The TEMPILSTIK® mark 
melts as soon as its 
temperature rating has 
been reached. 


Accuracy 
within 1% of 
rated melting 


point. 


Also ovailable as 
TEMPILAQ® (liq- 

vid form) and 
TEMPIL® PELLETS 


For information and samples, 
send coupon 


Tem pil corporation 


134 West 22nd St., New York 11,N.Y. 


ore Measured™ 
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Lesson in low heat-hour cost at NORMA-HOFFMANN 


(1) Charge end of Stewart 
Reciprocating Hearth Fur- 
nace showing bearing races 
entering. Average output 
is 125 pounds per bour. 
S.A.E. 52100 steel is bard- 
ened to 65-66 Rockwell C. 
Nichrome hearth casting 
bas been operating over 9 
years. 


(2) At discharge end, ball 
races are dropped into 
conveyer tank and 
quenched from 1540-1550 
degrees. 


Hearth 


JOB AFTER HOURS-9 YEARS! 


For Nichrome, performance like this is not un- 


In maintaining low heat-hour costs at Norma- 


Hoffmann Bearings Corp.,+ the extraordinary long 
life of Nichrome castings is the most important 
factor. The record speaks for itself. 

In 1940 Norma-Hoffmann placed their first Sun- 
beam Stewart Reciprocating Hearth Furnace into 
24 hour, 6 days per week, operation for heat-treat- 
ing ball bearing races and rollers. 

It wasn't until 55,641 hours (7 years) of this all-out 
production that the Nichrome hearth casting was 
changed. 67,392 hours (9 years) later it is still on the 
job—working as well as it did when first installed. 


Lor, 


usual. It explains why, in plant after plant where 
Nichrome castings pile up outstanding records like 
this, the beat-bour cost of Nichrome is well below 
any other alloy you might be tempted to buy be- 
cause of somewhat lower initial price. 

And in designing special long life heat-treating 
equipment, Driver-Harris has priceless experience 
—40 years of it. So, for the most durable heat- 
resistant alloys and the most valuable engineering 
help obtainable anywhere, you would be wise to 
consult with us. +s 

*T.M. Reg. U.S. Pat. Off. 


ford C 


- Driver-Harris HARRISON, NEW JERSEY 


COMPANY 


BRANCHES: Chicago, Detroit, Cleveland, Lowisville * Distributor: ANGUS-CAMPBELL, INC 


MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 


Los Angeles, Sow Francisco 
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Fatigue Strength . . . 


25 to 160 respectively. Increasing 
the maximum roughness depth above 
the critical value by one class lowers 
the bending or push-pull fatigue 
strength by about 10%. Smoothing 
the surface below the critical values 
of 24 for tempered steels and 5, for 
annealed steels confers no benefits. 
The fatigue strength of a part with 
a particular finish will also depend 


on the nature of the service stresses. 
This can be taken into account by 
using strength reduction factors of 
0.5 for torsion, 1.0 for bending or 
push-pull, and 1.5 for tensile-tensile 
stresses. 

Nitriding was shown to raise the 
fatigue strengths of steel and to 
minimize its dependence on surface 
roughness. Other investigations on 
notched specimens show that other 
kinds of surface hardening treat- 
ments such as carburizing and flame 


In the Final Analysis. . 


BAIRD-ATOMIC HAS LED 


THE FIELD IN 


INDUSTRIAL 


EMISSION SPECTROSCOPY 
for more than 20 years 


USE Baird -Atomic 
SPECTROCHEMICAL 


EQUIPMENT 


The nation’s leading industrial plants use Baird-Atomic analytical 
instruments in production, quality control, and research for these 


reasons .... 


FIELD LEADERSHIP — first in the development of the Direct Read- 
ing Spectrometer with Automatic Servo Monitor*, the complete 
spectrographic laboratory — the high-resolution, single optical surface, 
3-Meter Grating Spectrograph — the versatile “foundry floor” 


Spectromet®. 


EQUIPMENT RELIABILITY — now, as well as during the past 
20 years, all B-A equipment is engineered, manufactured and serviced 


by Baird-Atomic. 
ENGINEERING KNOW-HOW 


- the largest engineering staff 


devoted exclusively to designing, developing and servicing spectro- 
graphic instrumentation for better analysis. 


CONFIDENCE — the largest number of repeat orders, proof of 


customer satisfaction. 


Based on FORTUNE MAGAZINE'S 1957 Directory of the 
500 largest Industrial Corporations 


*Patent applied for 


For further information on B-A analytical equipment write to: 


Baird -Atomic, inc. 


33 UNIVERSITY RD., CAMBRIDGE 38, MASS 2 
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hardening have similar effects. Cold 
working by rolling or shot peening 
also raises fatigue strength and re- 
duces the deleterious influence of 
surface roughness. These effects 
would be expected because the frac- 
ture of a surface hardened specimen 
ordinarily starts below the surface. 
Nevertheless the authors seem to 
attribute the benefits partially to the 
presence of compressive stresses in 
the surface layers of surface-hard- 
ened components. This uncertainty 
is typical of most articles on this 
subject but the reader is apt to con- 
clude that the strengthening effect is 
more important. This view is sup- 
ported by the data showing that 
stress-relieving steel specimens by 
heating them at 930° F. in a vacuum 
furnace did not change the fatigue 
strength of annealed or quenched 
and tempered medium-carbon steel. 
F. W. Boutcer 


Forming and 
Joining Columbium 


Digest of “Niobium”, by F. G. 
Cox, Welding and Metal Fabri- 
cation, Vol. 24, October 1956, 
p. 352-358. 


D="= its unusual mechanical 
and physical properties, colum- 
bium was of little industrial im- 
portance until designers of atomic 
reactors realized its potential utility. 
Until then its only important applica- 
tion was as a gettering material for 
removing reactive gases from elec- 
tronic tubes. Now columbium is 
used as a protective coating for fuel 
elements in fast reactors cooled with 
liquid sodium-potassium alloy. Re- 
sistance to creep at elevated tem- 
peratures, compatibility with ura- 
nium, sodium, and potassium, good 
fabricating properties and a low 
neutron cross section are important 
properties for this application. 

Pure columbium is a soft, ductile 
metal with a specific gravity of 8.6, 
somewhat heavier than iron. Typical 
properties of annealed specimens of 
commercially pure columbium are: 

Young’s modulus, 12.4 10* psi. 
at 70° F.; 4.7 10° psi. at 1020° F. 

Ultimate tensile strength, 39,400 
psi. at 70° F.; 32,200 psi. at 1020° F. 

Elongation, 49% at 70° F.; 24% 
at 1020° F. 

As might be inferred from these 
tensile properties, columbium has 
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This Wissco Belt is used by the Bower Roller Bearing Division for heat treating beoring races and rollers. The 
heating cycle lasts 1% hours at temperatures up to 375 degrees, and the belts are in constant operation. 


FAMOUS NAMES 


ride on WISSCO BELTS 
Bower Roller Bearing Division - Federal-Mogul-Bower Bearings, Inc. 


The story of Wissco Belts is best told by their users. For in- 
stance, Mr. Clarence E. Snead, Superintendent of the 
Heat Treat Department of the Bowei Roller Bearing 
Division in Detroit, says: 

“A considerable percentage of our annual race 
and roller production passes through our draw fur- 
naces on Wissco steel processing belts—at an annual 
belt cost per furnace of 3333. That's real economy, 
considering that the belts are in operation 24 hours 
a day, 7 days a week.” 


The belts are used to transport bearing races and rollers 
through the furnaces at temperatures of 350 degrees to 
375 degrees, the complete entrance and departure cycle 
lasting 1}¢ hours. This heat treating operation removes 
stress from the parts and develops uniform hardness. 


“In the 25 years that we have been using Wissco’s 
steel processing belts,” Mr. Snead continues, “‘we’ve been 
getting excellent service out of each belt. We've had a 
minimum of down-time in any furnace due to a Wissco 


belt breakdown. The original belts that came with the 
furnaces were Wissco’s. They gave us such efficient and 
economical service that we have continued to use them 
ever since.” 


Consistent dependability . .. economy through long 
service life and minimum maintenance— important factors 
in any process conveying operation. Let Wissco Belts add 
these factors to your operation. For complete information 
contact the sales office nearest you. 


Wissco BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL Division 
THE COLORADO FUEL AND IRON CORPORATION 


THE COLORADO FUEL AND IRON CORPORATION — Denver end Ockiend 
WICKWIRE SPENCER STEEL DIVISION — Atlonte - Boston Buffalo - Chicago - Detroit 
Hew Orleans - New York - Philodelphic - CF&! OFFICES IN CANADA: Montreal Terente 
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Columbium . . . 


reasonably good creep strength at 
elevated temperatures. Cox reports 
a creep rate of 2.3 X 10° in. per in. 
per hr. under a stress of 5000 psi. 
at 1110° F. in a 1359-hr. test on an 
annealed sample. 

At elevated temperatures colum- 
bium reacts rapidly with oxygen, 
nitrogen, hydrogen, carbon monoxide 
and carbon dioxide. Contamination ; | 
with these constituent elements pro- 
duces hardening and embrittlement. 


‘ The effects are pronounced; increas- 
ing the oxygen content from 0.03 
melting. Cover holds converging indirect to 0.56% raises the hardness of 
arc electrodes, swings aside for charging columbium from about 90 to 390 
and pouring. Pot can be moved as a on the Vickers hardness scale. 

Because columbium work hardens 
slowly, cold reductions up to 90% 


Pot-Tilting 


DETROIT ELECTRIC FURNACE 
for crucible or tilted on stand. Single power 
Research and 


cabinet contains transformer and controls. 
Capacity 15 lbs. Write for details. 


Small Production 


1080 26th St. « CITY, MICHIGAN 


Broadway, 
27A3, Mexico 6, Mexico; EUROPE, 


ind ustrias, 
New York 7, N. Y.; MEXICO: Cie 


DETROIT ELECTRIC FURNACE DIVISION. 


“Eso” Ud. CHILE, ARGENTINA, PERU ond 
Proveedora de industrias, Atenas 32-13, 
ENGLAND: Birlec, Ltd., Birminghom. 
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for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your “Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 


CLARK Steel Ball Penetrators, for 
accurate “Rockwell testing” of un- 
hardened steel, cast iron, brass, 
bronze, and similar materials, aré 


available in all standard sizes. | 


— 
CLARK Test Blocks, in various 
hardness grades, provide a quick, 


sure, and simple method of check- 
ing the accuracy of your “Rockwell” 


type hardness tesier. 
Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10202 Ford Road ¢ Dearborn, Mich., U.S.A. 


in area can usually be taken before 
annealing is necessary. This is 
especially desirable because cold 
working avoids the contamination 
caused by hot working in air. After 
heavy cold reductions, columbium 
should be annealed in a good vacu- 
um for an hour at around 2450° F. 
Because of the high-purity atmos- 
pheres required, it is more expensive 
and less practical to employ inert- 
gas-atmosphere furnaces for anneal- 
ing. It is comparatively easy to 
forge, roll or swage billets of colum- 
bium at room temperature. 

Sheets can be rolled by normal 
procedures if appropriate lubricants 
are used to insure a good surface 
finish. Suitable lubrication is also 
important in wiredrawing and in 
deep drawing because the metal 
tends to seize or gall on dies and 
tools. Because of their slow rates of 
work hardening, columbium parts 
are characterized by less “spring- 
back” in forming processes and 
greater thinning in spinning opera- 
tions. 

High speed tools are recommended 
for machining columbium. The use 
of large relief and top rake angles 
on the tools and of proper cutting 
fluids minimizes the tendency for 
the metal to weld on the tools. 

Columbium is neither corroded 
nor embrittled by molten sodium or 
sodium-potassium alloy — provided 
that liquid metals contain less than 
40 ppm. of oxygen. Although resist- 
ant to corrosion by many chemicals, 
columbium is ordinarily less suitable 
for chemical plant applications then 
tantalum. (Continued on p. 182) 
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HOMOGENIZING 


Aluminum 
for Fast, 
Superior 


GULFPORT WORKS~—ALUMINUM DIV. 
OLIN MATHIESON CHEMICAL CORP. 


now produces substantial quantities of extrusions for 
window frames, trailers, architectural applications etc. 


bea 


Fast Extruding Now Possible 


Before, Olin Aluminum had problems extruding 
their non-homogenized alloys. The “logs” had 
to be slowly and cautiously extruded in order to 
minimize unsightly tear marks. These surface 
imperfections were a practically unavoidable 
result of extruding aluminum having uneven 
construction. 

Now, by thoroughly homogenizing their alu- 
minum alloys in the new Despatcu furnace 
shown above, the company extrudes at a rapid 
rate, boosting production of extrusions with 
uniform physical construction, and with a 
superior surface quality. 


Let DESPATCH help you! 


PRECISE TEMPERATURE IS NEEDED 


This indirect gas fired, radiant tube recirculating 
Despatcu furnace holds a temperature of 1100°F. 
within very close limits enabling the Olin Aluminum 
Gulfport Plant to produce an even, homogeneous blend 
in their aluminum alloys for extruding. 

A typical load is 50 to 60 aluminum “logs”, each 
weighing about 1,000 pounds, 18 ft. long with diam- 
eters of 6", 8" and 11”. 

Each load stays in the homogenizing furnace 16 
hours. Once the logs are in the furnace no supervision 
is necessary. Constant temperature is assured, thanks 
to efficient firing and sensitive automatic controls. 

Write for complete information on Despatch alu- 
minum solution heat treating furnaces, homogenizing 
furnaces, aging ovens, etc. 


Write for Bulletin No. 81P 


DESPATCH 


COMPA’ 


619 S. E. Eighth Street Minneapolis 14, Minnesota 


PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 
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Seles ond Service in All 26 Principal Cities 
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Columbium .. . 


Special procedures are used in 
welding to avoid reactions with 
common gases or with constituents 
of welding fluxes. The inert-arc 
method is commonly used. In ad- 
dition to covering the molten pool 
of weld metal, the argon blanket 
should protect the hot metal on both 
the face and back of the weldment 
from atmospheric contamination. It 
it comparatively easy to do this by 
directing streams of argon at proper 
locations when welding thin sheets 
without a filler rod. The problem is 
more difficult when the sections to 


be welded are thicker than 0.05 in. 


or require the use of welding rod. 
Both factors increase the size of the 
weld pool and the area that must be 
The usual solu- 


protected from air. 
tion is to weld in a previously evacu- 
ated, argon-filled box. Machine 
welding is desirable because fast 
speeds reduce contamination of the 
weld and heat affected zones. 
Resistance welding is recom- 
mended for columbium sheets thin- 
ner than about 0.020 in. Because 
of the shorter welding time involved, 
there is less likelihood of contamina- 
tion than in fusion welding. Spot 
welding is often carried out in air; 
seam welding is preferably done 
under water in order to keep the 
metal cool. 


surfaces to be joined must be care- 
fully cleaned and degreased. To 
avoid corrosion, any metal deposited 
on the columbium by the welding 
electrodes should be removed. 


F. W. Boutcer 


Nickel Plating of 
Jet Engine Parts 


Digest of “Limitations of 
Plated Nickel in Jet Engine 
Design”, by R. W. Moeller and 
W. A. Snell, Annual Technical 
Proceedings, American Electro- 
platers’ Society, 1956; reprinted 
in Electroplating and Metal 
Finishing, Vol. 10, March 1957, 


In either method the 


GENERAL PURPOSE 
ELECTRIC FURNACES 


(bench type) 


@ Easily installed anywhere with simple 
wire connections. 

@ Embedded type elements for maximum 
efficiency and ready replacement. 

@ Easily opercted with automatic temper- 

ature control. 


@ Two types—to operate at 1850° F and 
2,000° F. 


HEAT TREAT SMALL PARTS, TOOLS, DIES, 


These small electric furnaces are de- 
signed for general heat treating, harden- 
ing and tempering of small parts. Their 
uses include heat treatment of aluminum, 
copper and beryllium. Cooley embedded 
elements have been employed in high 
temperature furnaces for over twenty 
years with outstanding success. Cooley 
furnaces are easy to operate—at high or 
low temperatures—without experienced 
heat treaters. (There are no fumes or 
odors—no ventilating necessary.) 


erc....1N YOUR OWN PLANT 


Quick, correct and easy installation is 
provided by the Cooley Control Panel 
(optional equipment) which makes the 
complete assembly a package unit. A 
proportioning type of control pyrometer 
is recommended for maximum accuracy 
and to accomplish low temperature tem- 
pering and uniformly controlled tem- 
peratures. All units are completely as- 
sembled and tested at factory. 

Write for new catalog of electric fur- 
naces and ovens. 


MODEL , WATTS @ | MAX. TEMP. oF 
vH-3 6 4 21 25 25 3400 
10 is 23 25 23 4500 1850 
VK-6 y a 6 i4 25 26 25 4650 2000 
VK-7 6 is 2 u 6500 2000 


Proportioning 
(Brown Py 


COOLEY 


Model 293) and Non-Proportioning Pyrometers 


'yrovame ond 
292) carried in stock. Any standard make or type available. 


ELECTRIC MANUFACTURING CORPORATION 


30 SOUTH SHELBY STREET + INDIANAPOLIS 7, INDIANA 
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HERE operating temperatures 

are above the melting point of 
cadmium, nickel plating can be sub- 
stituted to prevent corrosion in jet 
engines. However, the required 
high dimensional tolerances dictate 
a rather thin plating, 0.3 to 0.5 mil 
thick. Furthermore, the prevalence 
of high operating stresses makes 
residual stress due to nickel plating 
assume added importance. 

Five different plating baths were 
used in preparation of test speci- 
mens. The residual stresses, the 
fatigue endurance and the corrosion 
resistance were determined. The 
residual stresses were measured in 
optical interferometer test pieces 
which were plated in Watts’ type 
nickel sulphate solutions. Tests 
were made first at room temperature, 
then again at room temperature 
after heating 3 hr. at temperatures 
up to 1000° F. The endurance limit 
was determined by R. R. Moore 
rotating beam tests of 0.3-mil thick 
nickel-plated specimens prepared by 
plating from the same solutions and 
heating for 3 hr. at temperatures up 
to 1000° F. 

Graphs show that for the specimen 
plated in a high-chloride Watts’ type 


PowpeR METALLURGY 


Has become a standard refer- 
ence work in this comparatively 
new field. How metal powders 
are produced, classified, and 
translated into owe and com- 
ponents. J. Wulff—622 pages— 
6x9—cloth—$7.50. Clip and send 
to Technical and E 
Book Information Service, 7301 
Euclid Ave., Cleveland 3, Ohio. 
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One of the important ponent ports supplied by Stondord Stee! Works 
for the T. L. Smith Co. mixers is the main ring geor; another is the steel 
roller track on which the drum rides. Both parts must be precision mode 
ond must withstand the heoviest kind of service 


— 


“The T. L. Smith Co. is constantly seeking 
design improvements and production 
economies. Standard Steel Works has 
proved a big help to us in both respects.” 


As suppliers of component parts to the T. L. Smith Co.— 
world’s oldest and largest manufacturer of concrete mixers 
—we have made it our business to get to know their business 
well enough to consider ourselves a part of their team. 


It is our policy to work in the closest possible cooperation 

with all of our customers to assure maximum quality at “We ore porticulorly impressed with Stondord’s 
lowest possible cost. Let us discuss your casting and forging methods-people ond the way their engineers so 
needs with you. You'll find that service to our customers 

is as important as the quality of the products we make. mies,” says &. R Kupfer, purchasing agent for the 
Write Dept. 3-A. T. L Smith Co., Milwaukee, Wis. 


Standard Steel Works Division 
BALDWIN - LIMA: HAMILTON 


BURNHAM, PENNSYLVANIA Rings ¢ Shafts Car wheels Gear bianks Flanges * Special shapes 
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PLAST-IRON 
POWDERS 


ELECTROLYTIC AND 
SPONGE IRON POWDERS 


PREMIXED CU-NI-FE-POWDERS 
+C+LUBRICANT 


GROWTH CONTROLLED IRON POWDERS 
HIGH DENSITY IRON POWDERS 


10 STANDARD COMPACTING GRADES 


MODIFICATIONS 
TO FIT YOUR NEEDS 


NICKEL AND MANGANESE POWDERS 
WELDING ROD POWDERS 
CUTTING AND SCARFING POWDERS 
SPECIALIZED IRON OXIDES 


ELECTROLYTIC IRON CHIPS 
FOR MELTING STOCK 


for Technical Data 


PLASTIC 
METALS 


JOHNSTOWN, PA. 
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Nickel Plating . . . 


bath the residual stress plus applied 
stress equal the “par” value of an 
unplated specimen. However, the 
same bath purposely contaminated 
by intentional addition of iron (dup- 
licating conditions existing in pro- 
duction plating operations) renders 
a loss in fatigue strength from the 
“par” value. 

Another graph shows the residual 
stress in A.M.S. 2416 nickel-cad- 
mium plated specimens after heating 
at the various temperatures for 3 hr. 
and their correlation with the en- 
durance limit. There is an arch in 
the curve at 500° F. which may be 
related to the start of diffusion of the 
two separate plates which, prior to 
this point, are acting as a stressed 
nickel and a neutral cadmium plat- 
ing. The fatigue strength of un- 
plated specimens shows an average 
loss of 30,100 psi. due to the nickel- 
cadmium plating. 

The sulphamate bath with a com- 
pressive stress additive produces 
nickel plates which show a constant 
but moderate increase in tensile 
stress from 350 to 1000° F. The 
chemical nickel plating bath pro- 


duces brittle plates at age hardening 
temperatures. 

Brittleness at age hardening tem- 
peratures, however, does not prevent 
the use of electroless nickel on low- 
stressed, low-alloy materials operat- 
ing at low temperatures, particularly 
where the advantages of electroless 
application afford greatly improved 
corrosion resistance in recessed areas. 

A. F. Mournuem 


Coatings for 
Welding Electrodes 


Digest of “Raw Materials for 
Welding Electrodes”, by A. C. 
Demos, Foote Prints, Vol. 28, 
No. 2, 1956, p. 16-18. 


HE WELDING ELECTRODE is, in a 

sense, a miniscule electric steel- 
making furnace, producing a highly 
refined metal from basic or crude 
raw materials. “Charge” in the elec- 
trode is the core wire plus surround- 
ing flux and alloys in the coating. 
The furnace requires hours for re- 
fining the melt; the welding elec- 
trode has only seconds to do the 


same job. 


careers in peaceful 
applications of atomic energy 


METALLURGISTS 


Senior Research Engineer and 


Research Engineer positions 


Qualifications: BS, MS in 
Metallurgy, Metallurgical Engineering, or 
Ceramics. Nuclear experience: 1-5 yrs. 

Duties : Challenging, stimulating work. R & D on nuclear 
fuel materials, including radiation effects, selection 
and evaluation of uranium and thorium alloys, 
and ceramics. Also related work in mechanical 
fabrication development. 


Write : Answer will be prompt, confidential : 


ATOMICS 
AT, INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
Mr. G. W. Newton, Personnel Office, Dept. MP-! 
21600 Vanowen Street, Canoga Park, California 
(in the Suburban San Fernando Valley, near Los Angeles) 
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.IN RESEARCH ACCURACY 


High vacuum heat treating is both p j 
versatile in this Pacific Furnace installed at 
Western Gear Corporation of Los Angeles. 


Used for out-gassing titanium and titanium alloys, 
it has also proved successful in developing new 
surface hardening techniques. 


Operating under vacuums up to 0.2 microns at 
1300°F. for prolonged cycles, and often at tem- 
peratures in excess of 1600°F. this unusual fur- 
nace has helped solve many problems of producing 
improved wearing characteristics. 


Designed to withstand the most rugged service 
and maintain extremely uniform temperatures as 
required for research work, it has added versatil- 
ity by its use for production runs at Western. 


Loaded and unloaded without disturbing the 
piping or vacuum lines, it can be backflushed with 
inert atmosphere for accelerated cooling. An 
Inconel retort resists oxidation and corrosion, and 
an efficient water jacket protects the vacuum seal. 


CIFIC 


SCIENTIFIC COMPANY 
P.O. Box 22019, Los Angeles 22, California 


-OR PRODUCTION QUANTITIES 


At Metallurgical Consultants, Inc., this same basic 
furnace is doing an equally outstanding job of pro- 
duction processing of highly specialized materials 
—and has been paying off by its continual opera- 
tion for over two years! 

At this Maywood, California firm, two retorts can 
be alternated to provide both more efficient use of 
the furnace, to allow vacuum heat treating 
in one while the other is used for hydrogen 
atmosphere. 

Tackling some of the most difficult types of jobs, 
this furnace is used for vacuum brazing of stain- 
less steels ... for aging of precipitation hardening 
alloys such as Inconel X, Ni-Span “C”, and A-286 
materials ...and many other jobs where physical 
properties are improved under vacuum treating. 
Whatever your heat treating requirements, Pacific 
has a complete line of proven standard designs, 
plus long experience in engineering and building 
special designs for your specialized needs. Call or 
write for more information—today! 


é 


LOS ANGELES © SAN FRANCISCO © SEATTLE 
PORTLAND © ARLINGTON, TEXAS SAN 


Mail this coupon for more information on Pacific-built end 
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Sub-Micron 
Disperser Valve 

Handling Solid- 
Fluid Materials 

Pressures 5000 to 
8000 p.s.i.g. 

Flow Velocity 
57,000 ft. per min. 


KENNAMETAL 


In processing solid-fluid dispersions 
for paints, dyes, inks and other prod- 
ucts, the materials move at almost 
supersonic speed through this valve. 
Ordinary materials in the path of 
such abrasive materials practically 
“melt” away. The designers’ only 
answer was an extraordinary material 
... and they found it in Kennametal 
Tungsten Carbides. 

The erosion-, abrasion- and corro- 
sion-resisting properties of Kenna- 
metal not only extend the life of the 
most vulnerable valve parts but im- 
prove batch uniformity and help 
maintain exacting process require- 
ments involving extreme turbulence, 
high velocity and a shattering impact. 

Often the designer’s most difficult 
problem is not just to blueprint a 
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new device, but to find material that 
will give components the necessary 
service qualities. If you need ma- 
terials with unusual resistance to 
erosion, abrasion or corrosion . . . 
materials that retain their normal 
properties under prolonged exposure 
to temperatures of 2200°F and above 
. . . Materials with a YME that 
provides three times the rigidity of 
steel . . . you may find the answer ina 
Kennametal composition. Just write: 
KENNAMETAL INc., Department 
MP, Latrobe, Pennsylvania. 


Welding Electrodes . . . 


So, just as in steelmaking, deoxi- 
dation is a primary consideration in 
the formulation of welding electrodes 
and fluxes. Manganese and silicon, 
both pure and alloyed, are generally 
the favored deoxidizers, the former 
also contributing to strength and 
hardness of the carbon steels. Man- 
ganese may be obtained either as 
electrolytic metal powder or as low, 
medium or high-carbon ferroman- 
ganese. Similarly, silicon metal is 
produced in both the pure and 
ferro-alloy form. Ferrosilicon is 
most generally used. Careful con- 
trol of particle size distribution of 
these additives is essential. 

Particle size of alloy powders also 
has a major effect upon alloying 
efficiency. Coarser granulations re- 
sult in greater alloy recovery. For 
example, in a mild steel E-6020 
electrode, manganese recovery from 
coarse-mesh ferromanganese powder 
is much greater than it is from fine- 
mesh powder. 

It is virtually impossible to produce 
metal powders free from —325 
mesh particles. Furthermore, it is 
not always desirable to do so since 
factors such as deoxidation and elec- 
trode extrusion must be taken into 
account. Hence, alloy powders are 
produced with controlled particle 
size distribution to obtain optimum 
values for alloying efficiency, deoxi- 
dation and high extrusion rates. 

Frequently, undesirable reactions 
occur in coating mixtures prior to 
and during electrode extrusion. One 
of the most troublesome is the dis- 
turbance generated when the sodium 
silicate binder comes in contact with 
the alloying constituents of the mix- 
ture. If the reaction becomes 
violent, it is referred to as “gassing”. 
To eliminate the difficulty, “stabi- 
lized” metal powders have been 
developed by chemical surface treat- 
ment to render them inert to the 
action of sodium silicate solutions. 

Many ferro-alloy and other metal 
powders are sufficiently unreactive to 
permit satisfactory use unstabilized 
under normal manufacturing condi- 
tions, but with the trend to more 
complex types of electrodes and 
coatings, the need for careful con- 
trol of raw materials has become 
more imperative. The list of stabi- 
lized powders has grown to include 

(Continued on page 188) 
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Interior of Kemp Melting Pot 


For the inside story on low-cost melting pot operation . .. 


Come Kemp 


One 15 ton Kemp Immersion Melt- 
ing Pot tempers 650 feet of steel 
strap a minute at Signode Steel 
Strapping Co., Sparrows Point, 
Md. High production schedules are 
maintained with substantial savings 
in fuel and down-time. 
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Kemp, the pioneer in immersion heating, can 
show you documented proof of the efficiency 
and economy of Kemp Immersion Heating 
Pots. For dipping, coating, and annealing in 
solutions, soft metals, and salts; Kemp units 
provide the precise control and economical 
operation that gives you a better product at 
lower cost. 


Kemp Gas-Fired Immersion Heating 
Units put an end to cracked pots, costly heat 
losses . . . give you uniform heat distribution, 
quick recovery and high capacity. Kemp 


heating elements inside the pot transfer heat 
directly to the material being heated. There 
is no exposed flame, and radiation losses are 
minimized. You get accurate and sensitive 
temperature control, without overrun or lag. 


Kemp pots are available in capacities 
from | to 75 tons, with melting rates 
up to 26 tons per hour. Your Kemp 
Representative will give you full 
details ; or write us direct for Bulletin 
IE-11. The C. M. Kemp Mfg. Co., 
405 East Oliver St., Baltimore 2, Md. 
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Welding Electrodes . . . 


alloys of manganese, silicon and 
titanium. 

Stability of alloy ingredients may 
be questioned if any of the following 
difficulties are encountered in elec- 
trode manufacture: (a) premature 
curing or hardening of the coating 
mixture, (b) bloating of the coating 
or cracking away from the core 
wire, and (c) excessive fuming and 
release of obnoxious odors during 
production. H. ALLEN 


Movies Record 
Metal Fatigue 


Digest of “Motion Pictures of 
Metal Fatigue Automatically 
Record Details”, National Bu- 
reau of Standards, Technical 
News Bulletin, November 1956, 
Vol. 40, p. 153-154. 


T= National Bureau of Standards 

has constructed a small fatigue 
testing machine equipped with a 
motion picture camera for filming 
microscopic features of metal sur- 


% 


solve 
your 
heat- 
treating 
problems 


Electrically heated, controlled atmosphere 
rack-type magnesium alloy heat treat ovens 


Young Brothers Ovens are the product of 60 years of experience in 
building ovens for all types of baking and drying processes. As a 
result they operate more efficiently, turn out more and better produc- 
tion and meet the exact requirements for which they are engineered. 


Knowing the basic problems of baking and drying, Young Brothers 
Engineers have perfected ovens that operate reliably, provide large 
savings in fuel and handie a wide variety of work requiring a broad 
range of temperatures and heating cycles. 


For better finished products in less time, at lower cost, investigate the 
exclusive advantages that Young Brothers Ovens offer. Write for 


Bulletin 157. 


YOUNG BROTHERS COMPANY 


1829 Columbus Rood 


Cleveland 13, Ohio 


faces during fatigue. The apparatus 
uses a_ clock-controlled, 16-mm. 
camera to take time-lapse pictures 
of specimens under torsional stress. 
The work is sponsored by the 
N.A.C.A. as a study of the basic 
factors in fatigue crack initiation 
with the use of films simplifying 
tedious laboratory determinations by 
providing automatically recorded, 
detailed pictures of what happens 
during the fatigue process. 

The fatigue testing machine is 
made to fit the stage of a metal- 
lurgical microscope with a horizontal 
collet holding the specimen. Two 
eccentric cams are mounted at the 
ends of a motor-driven shaft, parallel 
to but below the collet, with cam 
followers transmitting the loading 
to the ends of the collet. The speci- 
men is placed in the collet and 
loaded in alternating torsion. A 
0.01-in. hole drilled in the top sur- 
face of the specimen provides a 
focusing target for the microscope 
and also provides a stress concen- 
tration to increase the possibility of 
fatigue failure developing in the field 
of the microscope. 

The camera is attached to the 
principal eyepiece; a second eye- 
piece permits simultaneous visual 
observation. Timing is synchronized 
with shaft rotation so that successive 
exposures always occur at the same 
point of the stress cycle. Each frame 
may be exposed a number of times; 
the number of stress cycles per frame 
can be varied depending on the 
rapidity of changes in appearance of 
the specimen. 

Tests have been made with this 
machine using aluminum specimens. 
During the early stages, slip bands 
developed in the highly stressed 
regions around the hole, gradually 
becoming more numerous and 
heavier until some developed into 
cracks. During the later stages a 
crack developed in an area which 
had contained no slip bands in the 
early stages of the test. Material was 
extruded from this crack at irregular 
intervals. The phenomenon occurred 
suddenly and was not observed until 
the film was developed and viewed. 
Although no attempt could be made 
to analyze the extruded material, it 
has been postulated that, if not an 
oxide, it was so finely divided that 
it immediately reacted with the 
atmosphere to form one. 

C. O. Smrru 
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Notes About Authors _ 


Andrew W. Kramer has been on 
the editorial staff of Power En- 
gineering for nearly 35 years, as 
electrical editor, managing editor, 
and since 1948 as editor. As evidence 
of his active interest in nuclear 
power, he has been editor of Atomics, 
a periodic report on atomic energy 
developments throughout the world 
since 1946, and is a member of the 
U.S. Atomic Energy Commission 
Advisory Committee on Industrial 
Information. In addition, he par- 
ticipated in the first atomic bomb 
test expedition to Bikini in 1946. 


Hubert Sutton 


Hubert Sutton, author of “Prog- 
ress of Metallurgy in Europe”, com- 
pleted his technical studies at 
Manchester University in England, 
receiving his bachelor’s, master's 
and, in 1935 his doctor’s degrees 
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from that institution. The greater 
part of his career has beeu spent in 
the field of aeronautics, first with 
the Royal Aircraft Establishment at 
Farnborough, and now at the Min- 
istry of Supply. Joining the Royal 
Aircraft Establishment in 1918, he 
served as head of the metallurgy 
department until 1943, when he 
joined the Ministry of Supply. His 
official title is director of materials 
research and development (air). 
His awards include the Simms Gold 
Medal of the Royal Aeronautical 
Society (1929), the same society's 


Silver Medal (1952) and Com- 
mander of the British Empire 
(1952). 


Adalbert Wittmoser 


A native of Lithuania, Adalbert 
Wittmoser was active in his family 
iron foundry business in Mariampole 
until 1938 when he went to Ger- 
many to study at the Technical 
University in Aachen. He received 
his master’s degree there in 1942 
and, while working as an assistant 
in the University’s Institute of 
Technology, completed his studies 
toward a doctorate. In 1949 he be- 
came manager of the research 
department of the Eisenwerke Gel- 
senkirchen A. G. in Gelsenkirchen, 
Germany, and for the past two 
years has been director of research 
for the company. He is also an 
assistant professor of foundry tech- 
nology at the Technical University 
of Aachen. 


W. E Hoare 


An authority on the tinplate in- 
dustry throughout the world, W. 
E. Hoare is assistant director of the 
Tin Research Institute in London. 
Graduating from London University, 
he worked for the Talbot Motor Co. 
and the Building Research Station 
until 1932 when he undertook post- 
graduate research at Sir John Cass 
College under a fellowship spon- 
sored by the International Tin Re- 
search and Development Council. 
He has been on the staff of the Tin 
Research Institute for nearly 25 
years, first as development officer 
and later as head of the tinplate 
section, becoming assistant director 
in 1955. He was awarded a D.Sc. 
degree in 1954, and is a co-author 
of the standard textbook on the sub- 
ject of tinplate. 


B. R. Nijhawan 


B. R. Nijhawan, director of the 
National Metallurgical Laboratory, 
Jamshedpur, India, is familiar not 
only with metallurgical research and 
production in his own country but 
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HEAT AND CORROSION 
RESISTANT CASTINGS 
THAT IS... 


. there is something about the name ACCOLOY you should know. 
Every alloy application, whether it be a cyanide pot or the tree fixture 
shown above, must be engineered for the job. The improved design of 
castings, the finer grain size, the close control of pouring and the mul- 
tiple testing of the finished job are all points of superiority that so many 
manufacturers demand AND GET when they use ACCOLOY castings. 
They pay off equally well in extending fatigue life and lowering your 
cost per heat hour in either simple or complex designs. 


Call your nearest ACCOLOY ENGINEER for an honest analysis 
of your high temperature problems. 


ALLOY ENGINEERING & CASTING C CO. 


1700 W. Washington 
CHAMPAIGN 


ILLINOIS 


“ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RES'!STANT CASTINGS 
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1. Stage is focusable to objectives by low-positioned coarse and fine adjustments. Allows arms and hands to 
rest easily on work surface. Fingertip control of the built-on circular MICRO-CLIDE stage gives you unbelier- 


YOU SAVE WHEN YOU BUY 
THE NEW AO METALSTAR 


...a microscope designed specifically 
for metallurgical uses 


Here’s a new custom-designed Metallurgical Microscope that’s easy on 
your eyes, your back and your budget. 

With it you get short mount objectives and a really good circular, me- 
chanical stage at much less than you would 
expect to pay. 

The AO METALSTAR, a result of American 
Optical’s extensive development program, is 
an instrument designed from your viewpoint 
---@ precise instrument that’s extremely easy 
to use. 

Stage and specimen are focusable to the 
objectives by conveniently positioned coarse 
and fine adjustments. Your arms and hands 
rest comfortably on the table. The MICRO- 
GLIDE Stage allows you to position the speci- 
rotatable monocular, binocular or trinocular 
bodies permit you to use the METALSTAR 
for long periods without fatigue. 

Large vertical 2.75 amp. illuminator is effi- 
cient for all visual observations as well as 
photomicrography. 

Rugged cast aluminum 
stand; tough baked Epoxy 
enamel finish resists scratch- 
ing, chipping and chemical 
deterioration. 


2. Coupled visual and photo- 
graphic system lets you shoot 
what you see! 


Free METALSTAR Color Catalog. 
Select the microscope exactly 
suited to your needs. Full descrip- 
tion of models, accessories, costs. 
Write: American Optical Com- 


It will pay you to look into pany, Instrument Division, Dept. 
this new M ALSTAR. A119, Buffalo 15, New York. 
American Optical Company 
INSTRUMENT DIVISION, BUFFALO 15, N. Y. 
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throughout the rest of the world as 
well. As a United Nations’ Fellow 
and Indian government delegate, 
he has made extensive tours through 
installations in the United States, 
Australia and Europe. Soon after 
graduating from Banaras Hindu 
University, he was awarded a state 
scholarship for advanced metallurgi- 
cal research and study in Great 
Britain. He received his doctorate 
in 1941 from Sheffield University, 
and returned to India to work as a 
research officer for the Government, 
joining the National Metallurgical 
Laboratory in 1948. 


Donald L. Colwell 


The die casting field has been the 
primary interest of Donald L. Col- 
well, author of “Review of Die 
Casting Practices Abroad”, for more 
than 30 years. After graduation 
from the University of Chicago, he 
worked with the Stewart Die Cast- 
ing Div., Stewart Warner Corp.., 
Chicago, for 20 years, first as 
metallurgist and later sales manager. 
Following five years war service with 
the Government in the War Produc- 
tion Board and Navy Dept., he 
became a sales engineer and then 
director of laboratories for the Apex 
Smelting Co., Chicago, and in 1953 
tranferred to the Cleveland branch 
of the company in the same posi- 
tion. Last fall he was promoted 
to vice-president in charge of lab- 
oratories and research for Apex. 
He is a past chairman of the Chicago 
chapter @, the Chicago Section 
of A.LM.E. and the Chicago Dis- 
trict Council of A.S.T.M. 

(Continued on p. 194) 
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to your Sales Territory ... 


The great Southwest — the 
industrial Southwest—rich, grow- 
ing, bustling — is waiting for you. 
Here’s a new sales territory that 
means profits for modern-day 
pioneers. 

There’li be thousands of new 
prospective customers who'll 
crowd the Southwestern Metal 
Show — to see your company’s 
display — to hear your company’s 
story — to buy your company’s 
product. 

Over two million people live 
and work within a day’s drive of 
Dallas. They are your prospects, 
interested in all that’s new and 
improved. This is a chance you 
can’t afford to miss. 

Mark those five days next 
May as the “Days that Pay”. 
You'll find them just that, be- 
cause thousands will be at the 
Dallas Metal Show, searching for 
production advantages that will 
help improve operations, services, 
products — and at lower costs. 

These prospects will be ready 


to buy. They'll be “precondition- 
ed” — for the great Southwest is 
on the march, sparking sales to 
improve its own business econo- 
my. 

ASM Metal Shows are famous 
as sales stimulants. They are 
“musts” for any firm with an eye 
on an expanded tomorrow. Here 
in the Southwestern Metal Show 
is a rich metal market full of 


STATE FAIR 
PARK 


DALLAS, TEXAS 


MAY 12-16, 
1958 


opportunity for the prospecting 
manufacturer. Here’s a show that 
will out-draw, out-sell and sur- 
pass anything you've experienced 
before in the “great open spaces.” 

Because the Show is staged 
in Dallas’ spacious State Fair 
Park, only two miles from the 
city’s center and downtown 
hotels, you'll be able to put your 
best foot forward before a top 
level audience looking for just 
what you've got to offer. There 
never was a finer exhibition hall 
— all on one level — airy, bright. 
It puts visitors in the right frame 
of mind to buy. It will be brist- 
ling with ideas and thronged with 
buyers. 

Get your share of this new 
market. The Southwestern Metal 
Show is the place to sell! Act 
today — select your space. If you 
don’t have floor plans, write us 
NOW. You'll reap a harvest from 
this new and finer Metal Show. 
To assure success in "58 — Don’t 
Hesitate! 


Soithweilow Exposition. 


W. H. EIsSENMAN, Managing Director * 


7301 EUCLID AVENUE 


CLEVELAND 3, OHIO 


CHESTER L. WELLS, Assistant Director 
TELEPHONE: UTAH 1-0200 


State Fair Park Is Only Two Miles from Downtown Hotels 
METAL SHOWS OWNED AND OPERATED BY THE AMERICAN SOCIETY FOR METALS 
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Dallas Metal Show has been added — 


Fast-accurate 


SULFUR 


with a 


DIETERT-DETROIT 


Sulfur Determinator 


The Dietert-Detroit 
Sulfur Determinator 


features an extremely 
simple direct-reading 
burette. No involved 
measuring or comput- 
ing. Provides fast ac- 
curate anal ysis of sulfur 
content in scores of 
materials. Low cost, 
durable, easily main- 
tained. Widely used in 
company laboratories 
and institutions of 
every description for 
over 18 years. 


No. 3104, with combustion Furnace. 


16 page Dietert-Detrort Cata- 
log illustrates and describes 
both Sulfur and Carbon 
Deter minators and complete 
line of accessory equipment 
and supplies. 


HARRY W. DIETERT CO. 


CONTROL EQUIPMENT 


9330 ROSELAWN DETROIT 4, MICHIGAN 
Send me your latest Carbon-Sulfur Determinator 
catalog. 

NAME___ 

COMPANY 
ADDRESS. 
city STATE 
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Juan B. De Nardo 


Juan B. De Nardo, a metallurgist 
at the Villa Lugano Arsenal (Fabrica 
Militar de Aceros) in Argentina, re- 
ceived his technical education in 
Argentina and the United States, 
completing his studies for a doctor- 
ate in 1940. Since that time he has 
been a professor on the faculty of 
various schools in his country, in- 
cluding a tenure as professor of met- 
allurgy at the Technical School No. 
1 of Buenos Aires and as superin- 
tendent of the Technical Institute for 
14 years. Currently he is a professor 
on the faculty of the University of 
La Plata. Dr. De Nardo has often 
served in a technical advisory capac- 
ity to the Argentine Government. 


Georges A. Baudart 


Born in Glasgow, Scotland, Mr. 
Baudart was educated in France and 
in 1939 joined the Aluminium Fran- 
cais group. He now is information 
and marketing officer for the organi- 
zation and, in addition, serves as 
economic editor of the French 
monthly, Revue de [Aluminium. 


COMPARATIVE TESTS 
PROVE PRECISION TUBE 


Quality comparison tests in one 
of America’s largest industrial 
plants prove Precision Tubing un- 
surpassed in quality. Of the five 
leading suppliers of tubing their 
tests proved only Precision Tubing 
was rated “excellent” in all spec- 
fications . . . yet Precision Tubing 
costs no more. 


TUBING .010° to 1.000° 


Precision Tubing consistently is un- 
equalled and unsurpassed in 

PN comparative quality tests of ac- 
tt curacy, temper, straightness and 
roundness. With Precision you 

ore always sure of extra qual- 


ity at no extra cost—sells at 
regular mill prices. Available 
in sizes from .010" to 1.000” 


O.D. in copper, brass, alumi- 
num, nickel and nickel alloys, 
Ni-Spon “C", phosphor 
bronze and nickel silver. 
Accurately drawn seam- 
less tubing in straight 
random lengths, coils or 
in preformed shapes. 


Write for folder 
“Small Tubing For 
industry” to Preci- 
sion Tube Com- 
pany, inc., North 

Wales, Penna. 


TUBE COMPANY 
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NATIONAL ENGINEERING SERVICE 


on 
Heat and Corrosion Resistant Castings 
and Fabrications 


General Alloys Company products are backed 
by a national engineering service offering un- 
excelled mechanical and metallurgical Heat and 
Corrosion Resistant Alloys for all Defense and 
Industrial applications. 


‘There is no substitute for Experience’’ 


GENERAL ALLOYS BRANCH OFFICES AND REPRESENTATIVES 


BALTIMOR €. Maryland CHICAGO, DETROIT 2. Michigas ROCKFORD. ILLINO’ EMPHIS, TENN. 

Emit i. General Alleys Company General Mid-South Metal Treating Co. 

S13 Park Eéward T. Connelly Ges Wymar 6 
724 & Michigan Ave. 3-147 Genersi Geters Bids. 684 Scott St. 
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each and every particle | 
identical in analysis 
with the entire meit 
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Vanadium-Alloys’ Stainless Steel powders 
provide the metal powder fabricator with 
improved green strength and sintering 
qualities through control of particle shape 
and surface oxide. AISI grades 304 and 
316 are stocked for immediate shipment. 
Other stainless grades and experimental 
alloys can be shipped promptly. 


Alloy steel powders for high-strength parts 
are a Vanadium-Alloys specialty. Ship- 
ment of 4650A and 4630A is made from 
stock. Prompt shipments are offered for 
many other compositions, as specified. 


Special alloy powders of all types are pro- 
duced, including brazing alloys, high-tem- 
perature alloys, super corrosion resistant 
grades, and electrical and magnetic alloys. 
Send us your requirements. 


Write for Data Sheets 


Vanadium-Alloys Ste Steel Company 


SUBSIDIARIES: Colonial Steel Co. 
Steel Canada Limited * Vanadium-Alloys Steel Societa Italiana Per Azioni 


Powder Metallurgy . . . 


(Starts on p. 105) 
comparable German types.” This 
situation may well be on the mend. 
For example, we find in recent 
Russian literature some discussions 
of the effect of a titanium carbide 
addition to the conventional cobalt- 
cemented tungsten carbide mixture 
and the application of vacuum tech- 
niques. Professors Meerson and 
Samsanov have also studied tools 
made with unequal distribution of 
the carbide component, and find they 
give superior results when machin- 
ing abrasive materials. They believe 
that the brittleness of the standard 
WK3 tool with 3% cobalt binder is 
due to segregation of the WC-W,C 
eutectic. They therefore make up a 
compact of alternate layers of WK3 
powder mixtures of 0.5 to 3-mm. 
size, and of WC plus 15% cobalt. 
The tools were hot pressed at tem- 
peratures suitable for the high-cobalt 
layers, and time at temperature was 
limited to avoid much diffusion, 
layer to layer. Subesquent annealing 
was below the pressing temperature. 

An important powder metallurgy 
meeting was recently held in Eastern 
Germany (Eisenach, June 1957). 
The presence of Professor Rakovski 
and other leading Russian powder 
metallurgists at this and similar 
meetings in countries behind the 
Iron Curtain* indicates that Russia 
not only emphasizes the importance 
of powder metallurgy, but acts 
strongly as a stimulator in other 
countries. Se 


Hydrogen Embrittlement 
by Furnace Atmosphere 


Digest of “Hydrogen Embrit- 
tlement of Gas Carburized 
Steel”, by S. Gunnerson, Hdr- 
tereitechnik und Warmebehand- 
lung, Vol. 2, January 1956, 
p 1-5. 


[% COTHENBURG, SWEDEN, SKF has 

experienced cracking in large 
roller bearings which is believed to 
be caused by hydrogen embrittle- 
ment of gas carburized steel. The 
material is a steel containing nomi- 
nally 0.12% C, 4.2% Ni, and 1.1% 

*At a Symposium on Powder 
Metallurgy held in Prague, Czecho- 


slovakia, in 1953, 63 papers were 
presented. 
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Stainless steel 
“Special alloys 


Cr; A.S.T.M. grain size values vary 
between 0 and 5. , 

The rollers are carburized to a 
case depth of approximately 4.5 mm. 
(0.18 in.), necessitating about 85 
hr. at 1700° F. The carburizing gas 
is generated in the furnace by ther- 
mal dissociation of organic liquids, 


The steel was thus exposed to an 
atmosphere containing 57% H, for 
25 hr., and for an additional 60 hr. 
to an atmosphere containing 41% 
H,. Conditions such as this favor 
hydrogen absorption in steel. Cal- 
culations indicate that the amount 
of active hydrogen liberated by the 


Hydrogen Content of Carburized Cases 


EXTRACTION 


CONDITION 


H, Content 


Temp Pp. 

1110 Gas carburized 69 hr. at 1700° F.; quenched in 3.23 
water 

1110 Gas carburized 69 hr. at 1700° F.; transformed o 1.44 
bainite (16 hr. at 570° F.) 

660 Gas carburized 71 % hr. at 1700° F.; quench in | 2.40 


water (extraction time |]! hr.) 


consisting primarily of eth ' 
Carburizing occupies 

essing time and is ¢ 

phere of 4.0% CII, a 

CO, and 57.3% Hy. u takes 
place during the rest of the heat 
treating cycle. The atmosphere at 
consists of 2.5% CH,, 

39.5 CO, and 41.0 H,. 


this time 
17.0 


“thane reaction is of sufficient mag- 

tude to cause a marked hydrogen 
«wsorption in steel. This may lead 
to permanent damage during subse- 
quent processing. 

Gas carburizing results in surface 
carbon contents ranging between 0.9 
and 10% C. To facilitate any 
further processing it is desirable to 


quench the material directly to pre- 
vent carbide formation in the grain 
boundaries and through the grain. 

A certain number of gas carbur- 
ized and salt bath quenched rolls 
cracked at the completion of the 
heat treatment. The fractures ex- 
hibited the typical appearance ot 
flakes (the central portion was sil- 
very-white and flat). The majority 
of these flakes were transcrystalline. 
Generally, the fracture was fine- 
grained in appearance, and its path 
followed the outline of the case. 

The hypothesis was advanced that 
the flakes, occurring after quenching, 
are the result of the combined effects 
of hydrogen embrittlement and 
transformation stresses. In the latter 
stages of the thermal cycles the larg- 
er flakes act as points of origin for 
transformation and stress cracks. 
The more drastic the quenching op- 
eration, the more pronounced was 
the formation of flakes. 

To prevent cracking due to hydro- 
gen embrittlement the author sug- 
gests fitting the temperature of the 
salt bath to the bainite nose of the 
TTT-curve, and extending the hold- 


carl mayer Hi-Temp, Recirculating Type 
HEAT TREAT FURNACES 


NOW AVAILABLE. . . 
BASIC METALLURGY—VOLUME 


Including Chapters on: 
PURPOSE AND KINDS OF 
TESTING 


Written by Members of the Philadelphia Chapter 
American Society for Metals 
Edited by G. William Zuspan 

Assistant Professor of Metallurgical Engineering 
Drexel Institute of Technology 


ASM Technical and Engineering Book Information Service 


effect large savings in drawing, tempering, ageing, and heat 
treating of such products as bearings, billets, springs, screws, 
tools, gears, etc. in steel or aluminum. Continuous operation 
at temperatures up to 1200° F. Temperature uniformity guar- 
anteed! Gas, oil, or electric fired. 


7301 Euclid Avenue, Cleveland 3, Ohic 


Write for Bulletin HT-S3 


208. CENTER RIDGE RD. CLEVELAND 16, 
OTHER PRODUCTS: Core & Mold Ovens * Red Bakers + Paint and Ceramic ccc 


Drying Ovens + Special Processing Equipment & Accessories 
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‘ 
7 OTHER MECHANICAL TESTS HEAT TREATMENT 
» MACROSCOPIC TESTING MISCELLANEOUS TESTING 
Or: Bil me Bill Company 


Nuclear Materials and Equipment Cor- 
poration now introduces to the reactor 


P REACTOR materials industry a standard of 
| 4 consistent high quality, established by 
NUMEC'’s highly experienced staff of 
id QU ALITY ‘=a scientists and engineers who have par- 
ticipated in the design, development 
’ and fabrication of nuclear reactors. 


MATERIALS AND SERVICES 
FOR REACTOR FABRICATORS 


NUMEC MATERIALS 


e Uranium oxides, compounds, metal and alloys 
© Control materials, including silver-cadmium-indium alloys 
© Special dispersions, ceramics and cermets 


NUMEC FABRICATION 


e@ Uranium oxide and thorium oxide pellets 
© Fuel assemblies 

© Control rods 

@ Matrix boxes 

@ Irradiation specimens 


NUMEC SPECIAL SERVICES 


@ Vacuum and inert atmosphere arc and induction melting 
@ Brazing of zirconium 
' © Machining of fuel, cladding and control materials 
@ Inert gas welding 
© Recovery of unirradiated fuel, cladding and control scrap 
Corrosion-testing 
@ Instrumental and wet chemical analysis 
© Metallography 
© Mechanical and physical testing of metals, ceramics and cermets 
© Leak detection 
© Consultation on material problems 


NUMEC EQUIPMENT 
© Cathodic vacuum etchers 
e@ Vacuum and inert gas arc melting furnaces 
@ Vacuum and special atmosphere furnaces 
@ Inert gas welding chambers 
e High vacuum valves and fittings 
Rotary vacuum seals 


MATERIALS RESEARCH AND DEVELOPMENT 


Numec Reactor Quality is guaranteed by the industry's most ad- 
vanced materials testing and analytical facilities. For more infor- 
mation on Numec materials and services, call or write 


NUCLEAR MATERIALS AND EQUIPMENT CORPORATION 


TEL: GROVER 2-8411 - APOLLO 1,PA. - casLe “NUMEC” 
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Embrittlement . . . 


ing period to 16 hr. to obtain as 
complete a transformation of the 
microstructure as possible. This also 
results in a pronounced lessening of 
the hydrogen content. 

According to Dana, Shortsleeve, 
and Troiano, the prevailing mico- 
structure exerts a deciding influence 
on flake formation. A steel com- 
pletely transformed to pearlite will 
not flake during a subsequent cool- 
ing or aging treatment even in the 
presence of relatively high hydrogen 
contents. To obtain a fine and uni- 
form carbide distribution in the fully 
hardened condition the austenite 
should be transformed before hard- 
ening. Decarburization should be 
prevented at temperatures around 
1110° F. 

Several determinations of the hy- 
drogen content were made by heat- 
ing samples in vacuo. Results, as 
shown in the table, support the sug- 
gested mechanism for the formation 
of flakes. 

Factors favoring the occurrence of 
flakes or cracks or both appear to be 
the following: (a) long carburizing 
periods in an atmosphere rich in 
hydrogen, (b) drastic quenching 
coupled with high residual stresses, 
and (c) a microstructure which is 
conducive to the formation of hy- 


drogen flakes. Hans Herne 


Permanent Mold Castings 


Digest of “Thin Permanent- 
Mold Castings”, by A. M. Petri- 
chenko, Liteinoe Proizvodstvo, 
No. 7, 1955, p. 4-8; translated 
and digested in Jron & Steel; 
Vol. 29, October 1956, p. 473- 
477. 


I THIS COUNTRY, permanent molds 

are not ordinarily used for cast- 
ings made from gray iron. The Rus- 
sians, however, use the process for 
producing thin-walled castings so as 
to lessen the tendency for cast iron 
to develop a chilled microstructure 
when cast in thin sections. 

The composition of the iron has 
an important effect on the chill depth 
of castings poured under otherwise 
similar conditions. Increasing silicon 
contents up to 3.2%, manganese up 
to 1.0%, and phosphorus from 0.6 
to 1.0%, helps to avoid a chilled 
structure in light sections. On the 
other hand, it is desirable to keep 
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chromium and sulphur contents 
below 0.1%. 

Cooling rates are also important. 
Experience teaches that minimizing 
the drop in temperature of the iron 
before pouring helps to reduce the 
chill depth of thin sections cast in 
permanent molds. The use of in- 
sulating-type mold washes is also 
desirable. Pastes or paints contain- 
ing about 30% graphite and 35% 
crushed ferrosilicon are used on 
molds preheated to about 500° F. 
These practices are suitable for cast- 
ings with wall thicknesses ranging 
from 3/16 to % in. Permanent molds 
for thinner castings should be pre- 
heated to higher temperatures to 
prevent chilling and underfilling. 
The custom is to apply mold coat- 
ings, approximately 0.04 in. thick, 
containing crushed magnesite, clay 
and graphite to molds which are pre- 
heated above 550° F. 

Contrary to the reports by some 
investigators, Petrichenko believes 
that the thickness of the molds used 
for casting light sections has little 
effect on chill depth. However, 
other features of mold design are im- 
portant in production operations. 
Molds should be designed for rapid 
filling to secure sound castings and 
for quick removal of the castings in 
order to minimize chilling. Inserts 
are used in regions where mold wear 
is excessive. It is desirable to use 
the same design fer gates and risers 
so they can be used alternately for 
pouring, thus avoiding severely 
localized heating. Most of the cast- 
ing surface should be formed by the 
metal part of the mold because the 
use of sand cores causes complica- 
tions. Permanent molds should be 
easy to assemble and the design 
should insure uniform cooling in 
order to minimize distortion en- 
countered in service. 

Vertical, book-type, split molds 
are recommended for shallow cast- 
ings such as frying pans and lids. 
They offer advantages over hori- 
zontal molds from the standpoints of 
uniform heat flow, choice of feeding 
methods and maintenance costs. 
Vertical molds are also preferred for 
rangy castings with thicker sections 
such as parts for kitchen stoves. 
Molds for deep castings, such as 
pots, should be split along a vertical 
plane of symmetry and horizontally 
at the base of the casting; the cast- 
ing system is attached to this plane. 

F. W. Boutcer 
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furnaces can 


cut your heat- 
treating costs 


Waltz heat-treating furnaces 
are “money-makers” in large 
and small plants throughout 
the country. Compact in de- 
sign, efficient, their many 
unique features mean low 
cost—high production opera- 
tion. Hundreds of plants have 
established their own highly 
profitable heat-treating de- 
partment with Waltz Furnaces. 
Here are a few of the many 
Waltz Furnaces, using all 
types of fuel, available. 


WALTZ spray washing mochine, gos fired. Con 
be integrated into production line for continu- 
Ous operation. 


Let WALTZ show you how to 
have a profitable heat-treat- 
‘ng operation right in your 
own plant. Special furnaces 
will be designed and built to 
meet your specific require- 
ment. Complete technical in- 
formation available on all 
Waltz furnaces. 


Write Dept. W. 


WALTZ cor bottom furnace. Electricol- 
ly operated. Sizes to swit. 


WALTZ small tool furnoce hos sepo- 
rate pre-heot furnace, high heot fur- 
noce ond quench tonk. Temp range 
suitable for all high speed steels. 


WALTZ controlled ctmosphere fur- 
noces ond quench tonks. Electricolly 
opercted. For tool room operation. 


WALTZ continuous brazing furnace is elec- 
trically opercted. Designed for copper 
brazing or sintering 


WALTZ globor heoted furnace, elec- 
trically operated. Designed for devel- 
opment of brazing alloys. 


FURNACE COMPANY 


SYMMES STREET e CINCINNATI, OHIO 
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Super-Strength Structural Steels Boost 
Minimum Yield Strengths to 150,000 psi. 


Seven steel companies in the U. S. are 
now producing a group of “‘Super- 
Strength Structural Steels” with con- 
siderably higher yield strengths than the 
well-known “High-Strength Low-Alloy” 
steels. 

These Super-Strength steels offer 
minimum yield strengths ranging from 
55,000 to 150,000 psi. And they have 
other useful properties, depending on 
composition, including strength at mod- 
erate temperatures, toughness at low 
temperatures, and good wear resistance. 
Almost all of these steels contain molyb- 
denum as an essential element. 

The search for steels with greater 
yield strengths has gone on for many 


years. Before about 1930, carbon steels 
with a yield point of roughly 30,000 psi 
were standard for almost all structural 
purposes. Then came the development of 
“High-Strength Low-Alloy” steels. They 
boosted minimum yields into the 50,000 
psi range. 

Now, the newer Super-Strength 
Structural Steels are being welcomed by 
designers, who see in them a way to solve 
one of their major problems — to mini- 
mize weight and size while retaining 
quality and reliability. 

... For more information on these steels, 
including their trade names and compo- 
sitions, circle number 1 on the coupon. 


Moly’s High Hot Strength 


Shows Promise for 
Jets and Rockets 


Molybdenum-base alloys were de- 
scribed at the 1955 American Rocket 
Society annual meeting as having the 
greatest promise for true high-tempera- 
ture operation. 

Missile and powerplant designers are 
interested in moly mainly for its high 
temperature strength. Molybdenum-base 
alloys have been developed with higher 
useful strength at temperatures over 
1600 F than any other presently known 
metallic material. 

The jet propulsion field — including 
guided missiles and aircraft powered by 
rocket, ramjet, and turbojet engines — 
covers a tremendous variety of require- 
ments and service conditions in respect 
to temperature, atmosphere, amount and 
type of stress, vibration, thermal shock, 
and prospective life. Molybdenum’s 
properties make it a logical choice in 
many cases because it has: 


1. High creep and rupture strength. 


2. High tensile strength at high tem- 
peratures. 


High modulus of elasticity. 


3. 

4. A combination of high thermal con- 
ductivity, low specific heat, and low 
expansivity, which minimizes non- 
uniform temperature distribution and 
makes molybdenum insensitive to 
thermal shock. 

5. High resistance to erosion by hot 
gases. 

6. High melting point. 

It seems safe to conclude that molyb- 
denum-base alloys will become important 
structural materials in the jet propul- 
sion field. And they will become essential 
for many parts operating at tempera- 
tures in excess of 1600 F. if 


.-- from “Molybdenum for High strength 
at High Temperatures,” by R. Freeman 
and J. Briggs, JET PROPULSION, Febru- 
ary, 1957. 

For a copy of the complete article, 
circle number 2 on the coupon. 


Moly Adds Strength 
and Corrosion Resistance 
to Titanium 


Commercially pure titanium is fairly 
strong and highly corrosion-resistant. 
Alloying it, however, substantially in- 
creases these useful properties. 

Molybdenum may prove to be one of 
the most useful of the alloying elements 
for titanium. Studies at Armour Re- 
search Foundation, for example, show 
that when molybdenum is used instead 
of vanadium, creep properties are 
greatly improved. At 1020 F, a stress of 
approximately 20,000 psi produces a 
creep rate of 10~ in. per in. per hr in 
Ti-6 Al and Ti-6 Al-4 V, whereas 40,000 
psi is required to produce the same creep 
rate in a Ti-7 Al-3 Mo alloy. 

In summary, new alloy development 
is opening the way for titanium’s exten- 
sive use in jet engines and air frames. 
Ti-Al-Mo alloys, for example, give bet- 
ter elevated temperature properties than 
the Ti-6 Al-4 V alloy now most widely 
used. And the alloy containing 7% Al 
and 3% Mo appears particularly prom- 
ising. 

Another Ti-Mo alloy contains 30 to 
40% Mo. This alloy is claimed to resist 
boiling 40% sulphuric acid and boiling 
20% hydrochloric acid as well as plati- 
num, tantalum or gold. Such a retained 
beta alloy is weldable and could be fab- 
ricated into sheet. These corrosion-re- 
sistant characteristics would add to the 
value of all-beta Ti-Mo alloys. 


... from “Molybdenum as an Alloy Ad- 
dition for Titanium,” by Harold Mar- 
golin, MeTaL Procress, February, 1957. 

For a copy of the complete article, 
circle number 3 on the coupon. 


Moly Goes to Sea 
In A Sewer 


Cast iron joint ring in pipe, before lowering 
into position. Joint rings were mode by Alhom- 
poured by American Pipe and Construction Co. 


Positioning 64 ton reinforced concrete 
sewer pipe sections puts quite a strain 
on the cast iron joint rings used to join 
them. Especially when the job is done 
under water at depths up to 210 feet. 

Joint rings must be strong enough to 
withstand stresses developed when the 
pipe is drawn together, plus sufficient 
impact resistance to withstand handling 
and placement. 

Those are good reasons why the 
County Sanitation District No. 2 of Les 
Angeles County specifies ASTM A 48, 
class 40 iron for the rings. In addition 
to the required 40,000 psi, tensile 
strength, and 2600 lb transverse strength 
minimum, (on a 1.2 in. test bar), the bar 
must be capable of deflecting at least 
0.20 in. and the iron must contain at least 
0.40% Cr, 0.60% Cu and 0.35% Mo. 

Examination of pipe lengths after six 
years’ service showed them in excellent 
condition. Equally good performance is 
expected from the most recent installa- 
tions which extend some 8000 feet into 
the Pacific Ocean, and are believed to be 
among the largest in the country. 
...For more information on the con- 
tribution of moly to toughness and shock 
resistance of cast iron, circle number 4 
| on the coupon. 

Climax Molybdenum Company, Depi 5, 

500 Fifth Avenue, New York 36, N. Y. 

I'd like more information on: 
1 2 3 a 
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Get this 

New Edition 

of Kodak’s 
handbook... 
RADIOGRAPHY 
IN MODERN 
INDUSTRY 


found in the previous text, plus up-to-the- 
. : minute additions. It tells about new technics 
which explains the fundamentals of 
: . new sources of radiation, and new fast films; 
x-rays and gamma rays, and their use in > : 
¥ . explains proper methods of using them. 
radiography for industry. 


An authoritative, up-to-the-minute text 


No one engaged in radiography should be 
Everyone interested in industrial radiography without this latest edition of Radiography in 
should have the latest edition of this famous Modern Industry. Get it from your Kodak x-ray 
handbook. It contains all the information dealer, or send coupon below. 


EASTMAN KODAK COMPANY - X-ray Division - Rochester 4, N. Y. 


sine x 11 inches | KODAK 

@ hard cover, case-bound \ | Gentlemen: Enclosed is $5.00. Please send me 
@ 140 pages of information “Radiography in Modern Industry.” 55.1 
@ 15 chapters 

@ 101 text illustrations 

@ 19 tables 

@ appendix 

@ bibliography 

@ cross index State 

@ Price, $5.00 = 
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WHEN IT'S MOVING, MAKE IT TUBING .. . co Republic engi- 
neering principle that improves sales and profits for manufac- 
turers. This simple 2'/2-inch bearing liner made of Republic 
ELECTRUNITE Stainless Steel Tubing is featured in the new 
“Highlander” Automatic Washer developed by the Moy- 
tag Company to meet the needs and requests of budget- 
conscious young Americans. 


REPUBLIC 


Woldi Widest Range of Standard, 
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tainless Steel Tubing... 
helps MAYTAG bid for Big Sales 


Engineering innovations such as this switch to 
Republic ELECTRUNITE® Stainless Steel Tubing 
made it possible for the Maytag Company to 
produce its new “Highlander”. This auto- 
matic washer is priced to meet the needs and 
demands of budget-conscious young Ameri- 
cans without sacrificing quality found in top- 
of-the-line models. 

It's a simple 2%-inch bearing liner. But, it 
saves Maytag money. 

Republic ELECTRUNITE Stainless Steel 
Tubing provides greater true concentricity than 
the tubing formerly used. There is no need for 
buying a heavier wall and then spending more 
money to remove stock. 

Tubing originally purchased was .187” wall 
thickness. By utilizing the concentricity of ELEC- 


TRUNITE they were able to reduce the wall to .083”. 


And, they get the rust-and-corrosion-resistance 
that only stainless steel can offer. This is vital 
because the tube becomes the outer shell of the 
main agitator bearing. It must operate for the 
life of the washer with no further lubrication than 
originally supplied. 

Welded stainless steel tubing can save = 
money and hold quality high. Especially when 
it's ELECTRUNITE—uniformly round, uniform 
in wall thickness, free from defects, resistant to 
rust and corrosion, easily fabricated, strong, 
tough. And, produced by Steel and Tubes—the 
pioneer in electrically welded tubing. Let us 
show you where it can cut costs, improve quality 
in your products, processes and plants. Write 
for additional information today. 


HEAVY-DUTY PERFORMANCE ond reliability hove 
plcyed ca major port in establishing product repu- 
tation for The Block & Decker Manufacturing 
Company, Towson, Maryland. Strong, long-lasting 
gecrs made from Republic Cold Finished Alloy 
Steel meet the heavy duty service requirements 
in this Block & Decker portable electric sow. And 
exceptionally high strength-to-weight ratio per- 
mits design of thinner sections to sove weight and 
hold down size without sacrifice of strength. These 
cre but o few odvantages Republic Cold Finished 
Alloy Steel may offer you in your operctions. 
For complete details write today. 


STEEL 


and Stack Producda 
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REPUBLIC ELECTRO PAINTLOK, used for these woter 
cooler housings, or for exterior panels of ranges, 
freezers, dryers, washers, cir-conditioners ond 
other major opplicnces ond cabinets for home, 
commercial and industria! applicctions, provide 
on excellent paint-gripping surface for grecter 
finish economy. Produced by electro-galvanizing 
and o chemical treatment process, Electro Paintiok 
Sheets are shipped from the mill in prime condi- 
tion for pointing. Even if final finish is scratched 
through, this cocting limits corrosion to the point 
of domage. For additional data and complete 
details, send coupon. 


DEPT. C-4634 


Name 


3188 EAST 45TH STREET « CLEVELAND 27, OHIO 
Please send additional information for the following: 


CD Republic ELECTRUNITE Stainless Steel Tubing 
0 Republic Cold Finished Alloy Steel 


CD Republic ENDURO Stainless Steel 


Title 


Company 


Address. 


Zone— State. 


1 

! 

! 
Republic Electro Paintlok 

| 

| 

| 


2) “SEGA - 
REPUBLIC ENDURO! STAINLESS STEEL BARS develop 
co mochine finish that looks as good os co ground 
finish—is the performance report from machine 
operctors ct Sealol Corporation, Providence, 
Rhode Isiond. This company used Free-Machining 
ENDURO bors in the manufacture of mechanical 
shoft secls for applications on tonkers, and 
in the food, chemical, aircraft and petroleum in- 
dustries. Seclol mochine operctors like the mo- 
chinability of ENDURO Stainless Stee! Bors—the 
fine surface finish, the accuracy of section, the 
uniform soundness, and the ability of ENDURO to 
hold close tolerances. Send coupon todey. 
203 


At The National Cash Register Company, furnace man inserts work in continuous carburizer— 


How The National Cash Register Co. 


Nerve center of heat treat operations is instrument control room where operator schedules incoming work ... posts job 


centralized L&N controllers form 


Meeting this high production schedule at The Na- 
tional Cash Register Company—the world’s larg- 
est manufacturer of cash registers and a leading 
producer of accounting and adding machines—is 
due to the right combination of material han- 
dling, scheduling and the unique temperature con- 
trol center for the heat treat department. 


With temperature the most critical factor in any 
heat treating operation, The National Cash Regis- 
ter Company depends for the most part on L&N 
controllers for effective temperature control. In 
line with the Company’s centinuing program to 
maintain product quality and heat treating ef- 
ficiency, all instruments are centralized in a con- 


trol room overlooking the heat treat floor. Here 
an operator receives incoming work . . . schedules 
it for heat treat . . . sets the control point setter 
on the temperature controlling instrument .. . 
and posts on the instrument record itself the job 
number, time in the furnace and time due out. 


To meet the requirements of their heat treat 
program, they’ve already installed 38 Speedo- 
max” H On-Off and 2-Action Duration-Adjust- 
ing Type controllers to supplement older L&N 
instruments which they were using and which 
are still giving excellent service. These control- 
lers are holding furnace temperatures well with- 
in the +10 F specified . . . permit reproducible 
results day after day. 
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one of various operations performed on parts which move in and out of heat treat department on mechanized conveyors. 


heat treats 900,000,000 parts a year... 


and schedule on record ... and advises furnace man when heat treat is finished. Control room overlooks heat treat floor 


nerve center of heat treat department 


Heat treating operations include carburizing, 
hardening, tempering, annealing, sintering, braz- 
ing, ete. Furnaces are electric . . . both batch and 
continuous ... and include gas carburizers, cya- 
nide pots, salt pots, lead pots, bell annealers, draw 
furnaces, induction heaters, sintering furnaces, 
etc. Parts are made of various steels—from low 
carbon strip to various alloys—and in order to 
give the wear and service expected of a quality 
product, each part must—and does—meet precise 
heat treating specifications. 


To keep production moving, both instruments 
and furnaces are routinely checked and serviced. 
A system of signal lights permits locating any 
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trouble between the furnace and control room 
in a matter of minutes. 


If you’re installing new equipment or modern- 
izing your present heat treat facilities, take ad- 
vantage of L&N experience in providing control 
systems for thousands of heat treating applica- 
tions. For more information, contact your nearest 
L&N office or write us at 4927 Stenton Avenue, 
Philadelphia 44, Pennsylvania. 


LEED: IN NORTHRUP 
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This new principle, developed after several 
years of intensive research, brings you a sim- 
pler type of induction heating power for 
brazing, soldering, hardening, annealing, 
forging and melting applications. 

Frequency Transformers convert 3-phase, 
60-cycle power to single-phase, 180-cycle out- 
put by means of conventional capacitors and 
a transformer-like device. Units ranging from 
50 to 250 KW output are available. 

DEPTH OF PENETRATION for 180 cycles 
is greater than for higher frequencies. This 
has the advantage of reducing heating time 
in larger sections, because the heat is gener- 
ated at greater depths in the work. However, 
there is a limitation as to the minimum size 
of the work that can be efficiently heated. 

INITIAL EQUIPMENT COSTS ARE 
LOWER, due to the simplicity of construc- 
tion of Frequency Transformers. 


FIRST to develop the ELECTRONIC Induction Heating Generator 


THER-MONIC 


announces another first 


for Induction Heating 


based on a new power conversion principle, having 
no moving or rotating parts, spark gaps or electronic tubes! 


MAINTENANCE COSTS ARE LOWER, 


because of the absence of moving or rotating 


parts. 

SAFETY OF OPERATION. Besides the 
absence of moving parts, Frequency Trans- 
formers have another inherent safety feature : 
a short circuit of the work coil or an over- 
load merely results in practically zero sec- 
ondary voltage, and both primary and secon- 
dary windings remain within safe current 
limits. 

QUIET OPERATION. Frequency Trans- 
formers reduce the noise level, an important 
factor in the modern plant, for the relation 
of this element to personnel efficiency is now 
well known. 

We at THER-MONIC will be glad to discuss 
with you the application of Frequency Trans- 
formers to your particular induction heating 
requirements. Your inquiry is invited. 


INDUCTION HEATING CORPORATION 


181 WYTHE AVENUE, BROOKLYN 11, N.Y. 


Producers of the most complete line of induction heating equipment for BRAZINC, 
SOLDERING, HARDENING, ANNEALING, FORGING, and MELTING APPLICATIONS 
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EFFECT OF RESIDUAL 
ELEMENTS ON THE 
PROPERTIES OF METALS... 


: . opens with Fundamental Considerations of Re- 
sidual Elements. A description of each type of imper- 
fection is presented, followed by a discussion of the 
interaction between imperfec- 
tions and trace elements. The 
first section concludes with a 
description of the effect of 
minor constituents on frac- 
ture, corrosion, nucleation and 
growth. This important and 
fundamental study is extremely 
well written by E. R. Parker, 
Professor of Metallurgy, Uni- 
versity of California. 

F. N. Rhines, Alcoa Professor 
of Light Metals, Carnegie In- 
stitute of Technology, follows 
with an absorbing presentation 
on the Impurities in the Common Nonferrous Metals. 
Aluminum, copper, nickel and magnesium are sampled 
for some of the better known effects of impurities. 
Many charts, tables and photographs aid in the effec- 
tiveness of this material. 


James W. Halley, Assistant Superintendent, Research 
& Development Department, Indiana Harbor Works, 
writes of Residual Elements in Steel throughout sec- 
tion three. After explaining that the elements found 
in finished steel which have not been added intention- 
ally are considered residual elements, he goes on to 
show how these “left over” impurities may be essential 
to the proper functioning of the steel. The source of 
these impurities is interestingly described, as is their 
individual importance and effects. 

In Impurities in Semiconductors, composing section 
four, you find an entirely different situation. Whereas, 
in the prior sections, the effect of impurities has been 
largely of an adverse nature, here we find the more 
favorable and necessary aspects of residual elements. 
J. H. Scaff, Bell Telephone Laboratories, explains that 
the properties of semiconductors are basically depend- 
ent on the presence of trace elements or “impurities” in 
the substance. 


Residual elements, in Newer Metals—Titanium, Zir- 
conium, Molybdenum, and Chromium, are reviewed in 
the final section. D. J. McPherson, Metals Research 
Department, Armour Research Foundation of Illinois 
Institute of Technology, gives an interesting progress 
report of the excellent research currently being con- 
ducted on all four metals. 


This is but a brief summary of the content of Effect of 
Residual Elements on the Properties of Metals. Here 
are 217 pages of authoritatively written, current metals 
information attractively bound in red cloth—6x9. Order 
your copy today for a better understanding of metals. 


OTHER ASM BOOKS 
FOR HOME OR OFFICE 
USE AND REFERENCE 


TOOL STEELS 
Discussions covering openhearth practices, annealing, 
inspection, testing and hardening are included in this 
widely used book. Tool steels specifications are arranged 
for easy finding and comparisons. J. P. Gill—577 pages— 
6 x 9—red cloth—$7.50. 


MACHINING OF METALS 
Experts look upon the techniques of machining wrought 
metals, cast alloys, tool steels, and nonferrous metals. 
Includes such information as physics of metal cutting, 
machinability of ingot iron. 177 pages—¢ xz 9—cloth— 
illustrated—$3 00. 

POWDER METALLURGY 
Has become a standard reference work in this compara- 
tively mew field. How metal powders are produced, cilas- 


sified, and translated into products and components. 
J. Wulf—622 pages—6 9—cloth—$7.50. 

>» 

PRINCIPLES OF HEAT TREATMENT 

Probably the most widely used discussion of activity in 
the steel processing and fabricating field. Each chapter 
is preceded by a summary of its contents for easier read- 
ing and understanding. M. A. Grossmann—303 pages— 
6 x 9—illustrated—cloth—$6.00. 

FORGING HANDBOOK 

A vast fund of essential knowledge organized for instant 
use. Chapters on finishing, cleaning, testing, inspection, 
materials handling, cost, safety, definitions, mathematical 
tables and data. W. Naujoks & D. C. Fabel—630 pages— 
illustrated—6 x 9—red cloth—$7-50. 

AGE HARDENING OF METALS 

Dr. Zay Jefferies contributed the first paper. Conclusions 
on the application of solid solution, aluminum alloys, 
aluminum-copper alloys, age in iron and steel, other areas. 
Twenty authors—448 pages—é xz 9—red cloth— illustrated 
—$5.00. 

THE ALLOYING ELEMENTS IN STEEL 

Significant appraisal of the alloying elements in steel. 
Information engineers must brave for best results. Basic 
reference for both research and application of steel making. 
Edgar C. Bain—312 pages—é x 9—red cloth—illustrated 
—$5.00. 

ELEMENTS OF HARDENABILITY 

The author brings practical experience and sound judg- 
ment to bear upon a modern concept of the quantitative 
aspects of hardenability. Well illustrated with graphs and 
charts. M. A. Grossmann—164 pages—é x 9—red cloth 
—$4.50. 


ASM Technical and Engineering Book information Service 
7301 Euclid Avenve, Dept. “C” 
Cleveland 3, Ohio 


Elements of Hardenability 


Please Send: 
Effect of Residua! Elemerts Forging Handbook ($7.50) D 
(4.00) Age Hardening of Metals 
Too! Steels ($7.50) D ($5.00) = 
Machining of Metals ($3.00) i The Alloying Elements in Stee! 
Powder Metallurgy ($7.50) (%.00) 
D 


of Heat Treatment 
($4.00) 


(34.50) J 
Bill my firm () Bill Me () 
Or enclosed find for —..... books. 
Cash [) Check [) Money Order 
Nome 
Compeny 
Street 
Zone Stote 


Caterpillar| 


REG US PAT. OFF. 


Tractor gets results. 


“RT” STYLE “RTT” STYLE 


I STB” STRIPS 


ROD STOCK & 


KLAMP.LOK TOOLHOLDER INSERTS 


THROW- away INSERTS 
FOR KLAMP-LOK 
HOLDERS 


TWIST DRILL 
BLANK 


HELICAL BLANK 


GUN DRILL BLANKS 


CONSTANT RESEARCH 
PAYS OFF! 


Year after year Talide 
metal improves in hardness, 
strength, rupture resist- 
ance and crater resistance 
properties. Processed in 
latest type vacuum electric 
urnaces under rigid 
laboratory control—all 
Talide grades are uniform 
and consistent in quality. 


| Caterpillar | Tractor Co., leading producer of tractors, diesel 
», engines, motor graders and earthmoving equipment, has been 
using cost-cutting TALIDE tools for over 10 years to produce parts. 
Typical example of savings obtained is illustrated below: 


CRAWLER TRACTOR AXLE SHAFT 


Part .......+ Crawler Tractor Axle Shaft 


Material ..... SAE 8645 Steel Forging 
3,” dia. x 38!/,” long, 
3.6mm Brinell Hardness. 


Operation .... Rough turn all diameters, 
form tapers, shoulders, 
and steps. 


Machine . .... Monarch Mona-Matic No. 
21 Tracer Lather, size 54”. 


Tools ....... 12 Talide TB-164 
Triangular TALIDE Throw- 
Away Inserts mounted in 
Klamp-Lok Toolholders, 


Grade S-92. 
Depth of Cut .. %” 
6” per min —.018 F.P.R. 
Speed. S.F.M. 387—R.P.M. 340 
Coolant ..... Soluble Oil and Water 


Results ...... TALIDE Grade S-92 turned 7 shafts per corner per grind for total of 


> 42 shafts per grind. Inserts were ground an average of 6 times and 
produced a total of 294 shafts over life of insert. Next best premium 
rz carbide grade produced 235 shafts. 


Call in a Talide sales 


d 


proper tooling for your machining opera- 


Southern Blvd., Youngstown 12, Ohio. 


tions, or write for 76-page po og 57-G. METAL CARBIDES CORPORATION, 600! 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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THE QUENCHING SPEED 
TO MEET 
YOUR NEED 


... Proved by this New Testing Method 


Perhaps you don't always need a really fast quench- 
ing oil. But when you do... Houghton has it... 
as proved by the new Magnetic Quenchometer 
developed by General Motors Technical Center. 


This new, accurate test clearly proves 
HOUGHTO-QUENCH “‘K”’ is the fastest quench- 
ing oil on the market today...the best and 
safest quench you can buy for getting maximum 
hardness in lean alloy steels. 


The test uses a pure nickel ball, heated beyond the 
temperature at which it is entirely non-magnetic 
(1,625°). The heated ball drops into a container 
holding 200 cc. of the quench being tested, starting 
a timer the exact instant it enters the quenching bath. 


At the exact insiant the nickel ball has cooled to 
the temperature at which it regains its magnetic 


properties (Curie point, approximately 670°), it is 
drawn to a magnet. This action shuts off the timer. 

The Magnetic Quenchometer has disclosed much 
useful data on the excellence of the various types of 
HOUGHTO-QUENCH and the other Houghton Quench- 
ing Oils as well. 

It’s a good idea to ask the Houghton Man about 
Quenching the next time he calls on your plant. If 
you need speed, he'll show you how to get it with 
HOUGHTO-QUENCH, the fastest quench this side of 
water. Or, if speed is not your prime requirement, 
he can recommend from a variety of Houghton oils 
the one best suited to your needs. 

Why not make Houghton your heat treating 
headquarters? Call the Houghton Man today, or 
write direct to E.F. Houghton & Co., 303 West 
Lehigh Ave., Philadelphia 33, Pa. 


HOUGHTO-QUENCH DIFFERENT 


...@ product of 
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Ready to give you 
on-the-job service 


THE SHORTEST DISTANCE TO SILICON SAVINGS is a phone call to 
your nearest Vancoram Office! 

VCA Engineering Sales and Technical Representatives will gladly study your prob- 
lem and recommend the silicon products best suited to meet your requirements. That’s 
because VCA produces all types and forms of silicon alloys from 25% ferrosilicon to silicon 
metal. In lump, crushed sizes and briquettes, and packed to suit your needs. 

Remember — the lowest priced silicon product is not always the answer, for it may 
prove to be the most expensive in the end! Let us help you now. 


VANADIUM 
SS CORPORATION 
OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. Chicago ¢ Cleveland ¢ Detroit ¢ Pittsburgh 
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NOW 


98% pure fused 
Vanadium Oxide... 
immediate delivery 
...low price 


Previously, fused Vanadium Oxide 
was produced to purity specifications 
of only 86 to 89%. Now, advanced pro- 
duction techniques make it possible 
for ELECTROMET to provide it at 98% 
purity —at no increase in price. 

This new grade of vanadium oxide 
provides these properties for ferrous 
and non-ferrous alloy uses: 

@ Low alkali oxide content virtually 
eliminates fuming problems. 

®@ Insolubles content—mainly silica— 
reduced to new low insuring man- 
ufacture of higher quality non- 
ferrous alloys. 


For more information write ELECTRO 
METALLURGICAL COMPANY, Division 
of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N. Y. 

In Canada: Electro Metallurgical 
Company, Division of Union Carbide 
Canada Limited, Toronto. 


METALS DO MORE ALL THE TIME 
THANKS TO ALLOYS 


Analysis: Vanadium Oxide 98%, Alkali Oxides 


Ei, , , 1-2%, Sulfur 0.05% Max., Insolubles 0.2% Max. 


FERRO-ALLOYS AND METALS 


UNION 


CARBIDE 


@ The terms “Electromet” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Pyr-O-Vane Millivoltmeter Controller 
Available in 150 standard ranges, and a 
variety of control actions. Both vertical and 


horizontal models can be flush or surface 
mounted. 


4 


Plug-in pulse Pyr-O-Vane control unit 


Control units available with choice of 10 
different control forms. Proportional band 
in pulse Pyr-O-Vane control unit is adjust- 
able between 1 and 3%; cycle timing 
change gears available for 3, 7.5, 12, 
18, 30 or 72 seconds. Fail safe design: 
Most probable types of tube failure cause 
safe failure. 


| 
f 
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Plug-in galvanometer unit 


High-strength Alnico magnet makes 
possible larger gap between magnet 
and core, reducing clogging due to 
dirt and dust. Tolerances of core 
pieces held to .0005 in. to maintain 
uniform air gop—ond provide high 
accuracy. Triple ambient temperature 
compensation provided. 


For economical temperature control... 


complete 
Brown Millivoltmeters 


Canzrut attention to design and construc- 
tion details makes Brown Millivoltmeters 
accurate—and rugged enough to stay accurate 
in hard use. They give reliable, low-cost tem- 
perature control for any heat-using process 
that doesn’t require a chart record. 


True plug-in design makes maintenance easy. 
You can change galvanometers and control 
units in less than a minute. 

Choose Brown Millivoltmeters from 150 stand- 
ard ranges and scales . . . for any safety or 


control application. And you can have a choice 
of either horizontal or vertical cases. 


line 


With Honeywell's complete line, there’s no 
need to shop around for your various millivolt- 
meter accessories .. . from thermocouples and 
Radiamatic detectors to motorized valves and 
dampers. 


Your nearby Honeywell field engineer will be 
glad to discuss your specific needs. Call him 
today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 


Coutiols 


THE CARBORUNDUM METALS COMPANY ANNOUNCES... 


ZIRCONIUM DATA AND ASSISTANCE AVAILABLE TO YOU FROM CARBORUNDUM METALS: 


PRICE SCHEDULE AND DATA SHEET— Zr Sponge — Provides complete price schedule, specifications 
and packaging information for reactor and commercial grade sponge. 


PRICE SCHEDULES AND DATA SHEET— Zr Ingot — Includes price schedule, specifications, 
and certification information on both reactor and commercial grade ingots. 


MILL PRODUCT PRICES — Welded or seamless zirconium tubes, zirconium sheet, strip, bar, rod, wire and foil. 


“MORE Zr FACTS" — Published by The Carborundum Metals Company, devoted to 
progress in zirconium technology. A continuing source of technical information — distributed without charge. 


ENGINEERING ASS!ISTANCE— Our staff of highly qualified Metallurgical Engineers, all 
zirconium specialists, are available to recommend and assist, without obligation. 


MORE ZIRCONIUM INFORMATION ON — 
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at lowest price 
ever offered for 
immediate delivery 


SPECIAL NEWS TO NUCLEAR REACTOR DESIGNERS AND BUILDERS: 


Reactor grade zirconium sponge is available for delivery sow at the lowest price in zirconium history — 
$7.50 Ib. for 1,000 Ib. lots F.O.B. from the industry's pioneer producer -THE CARBORUNDUM METALS COMPANY. 


Increased efficiency in zirconium production at Carborundum Metals provides new customer savings. 
Volume is up at two completely integrated plants to the point where zirconium can be sold at the lowest published 
price ever offered by any manufacturer, anywhere —in these quantities for immediate delivery of the 
same high quality metal. To reactor designers and builders, this news is of special significance — zirconium can 
now be specified with definite assurances of a lower price, uniform high quality and dependable delivery. The 
outstanding nuclear, corrosion and strength properties of zirconium are available to add to the efficient performance 
of every reactor. Reactor builders are urged to submit orders early for production scheduling. 


m® Commercial grade sponge prices have also been reduced. 
™® Prices on zirconium INGOTS, both reactor and commercial grade, are also available based 


on the new lower sponge prices. 
Write today for our new price lists and technical data. Address inquiries to Dept. MP 91-725. 


THE CARBORUNDUM METALS COMPANY, Akron, N.Y., U.S.A. Division of THE CARBORUNDUM COMPANY 


Production Pioneer of ZIRCONIUM 


CARBORUNDUM 


EGISTERED TRADE MARK 
[ voume Production of Reactor Proved Metal Makes 66% Price Reduction Possibie: 1953— $22 'b.; 1957— $7. 50 Ib. | 
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REACTOR ONIUM SPONGE | 


For whatever you will make... 


HIGH-STRENGTH 
PROVIDE STRENGTH 
WITH LIGHT WEIGHT 
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Transportation today stands on the threshold of a 
major breakthrough . . . in the new direction of 
reduced handling for faster, easier distribution. 


Piggyback is here to stay, so is “fishyback”’ and 
“birdyback.” Sturdy, versatile steel containers 
move quickly and economically from flatear to 
trailer—from ship to shore—even from ground 
to air. 

Already N-A-X HIGH-STRENGTH steels are playing a 
leading role in this modern transportation trend. 
By providing the extra strength and corrosion 
resistance to assure long container life, plus light 
weight for economical handling and shipping, 
N-A-X HIGH-STRENGTH steels continue to accelerate 
transportation progress. 


Check These Important Advantages for Your Job: 
N-A-X HIGH-STRENGTH steels—both N-A-X HIGH- 
TENSILE and N-A-X FINEGRAIN—compared with 
carbon steel, are 50°% stronger e have high fatigue 
life with great toughness e are cold formed readily 
into difficult stampings e are stable against aging 
e have greater resistance to abrasion e are readily 
welded by any process e offer greater paint adhe- 
sion e polish to a high luster at minimum cost. 


Although N-A-X FINEGRAIN’S resistance to normal 
atmospheric corrosion is twice that of carbon steel, 
N-A-X HIGH-TENSILE is recommended where resist- 
ance to extreme atmospheric corrosion is important. 


For whatever you make, from steel boxes to box- 
cars, with N-A-X HIGH-STRENGTH steels you can 
design longer life, and/or less weight, and economy 
into your products. Let us show you how. 


N-A-X Alloy Div., Dept. E-7 

Great Lakes Steel Corp., Detroit 29, Michigon 

() Please send me 12-page illustrated technical catalog on 
N-A-X HIGH-STRENGTH steels. 

(1) Please have your representative contact me. 


Name Title 
Company 

Street 

City Zone___ State 


Alley Division, Dept. E-7 


GREAT LAKES STEEL CORPORATION 


Detroit 79, Michigan Division of 


| 
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STAINLESS STEELS 


The stainless steel] industry is grow- 
ing by leaps and bounds. New appli- 
cations are being developed for the 
automotive, aircraft, and chemical 
industries. Its corrosive resistance 
and high temperature character- 
istics are creating new demands. 
Stainless steels have a tremendous 
future . . . men who really know 
stainless steels have before them 
an exciting opportunity ... and you 
can be one of those men! 


GRAY IRON FOUNDRY PRACTICE 
More tonnage is cast annually in 


gray iron than in all other cast 
metals combined. If you want to 
know the “how” and “why” of 


gray iron foundry operations, here 
is your opportunity to open the doors 
to new successes whenever oppor- 
tunity knocks for years to come. 
You can begin at once to explore 
the world of the foundry in lessons 
written by experts ... in the lan- 
guage of the layman... in your own 
spare time. 


METALS FOR NUCLEAR POWER 


Written by a recognized authority 
on the subject, this text is one of 
the = offerings of home 
study courses by the Metals Engi- 
neering Institute. The metallurgy 
and fabrication of uranium, plu- 
tonium, and thorium are discussed, 
as well as the effects of radiation on 
the properties of various types of 
metals. There is a presentation on 
radiation detection and safety meas- 
ures. 


STEEL PLANT PROCESSES 


This course, written by a practical 
steel man with long experience in 
the business, es a comprehensive 
look at all phases of steel plant 
operations. Beginning with the raw 
materials and cooking operation, it 
proceeds through a description of 
the blast furnace, open hearth, elec- 
tric furnace, and bessemer process 
to a detailed discussion of the fin- 
ished products. A few spare hours 
can mean rapid advancement. 


PRIMARY AND SECONDARY 
RECOVERY OF LEAD AND ZINC 


Here at last is thorough, detailed, 
and authoritative knowledge on pri- 
mary and secondary recovery of 
lead and zinc. Designed with your 
future in mind, this home study 
course offers hard- material 
that will give you necessary 
know-how you need for promotion 
and higher earning power. With 
just a few spare hours of your time 
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METALS FROM ASM METALS 


you can gain the knowledge to put 
you several steps ahead of your co- 
workers. 


ELEMENTS OF METALLURGY 


Because opportunity does exist, and 
because so many wish to become 
more capable, more expert than they 
already are, a new, last-word-on- 
the-subject course on the Elements 
of Metallurgy has been prepared. 
It provides a clear understanding 
of the underlying principles of 
metallurgy so any worker in metals 
can know more about a very impor- 
tant subject which has a direct bear- 
ing on his work, his career, and his 
earning power. 


THE OXY-ACETYLENE PROCESS 


The metal fabricating industry needs 
men who know the oxy-acetylene 
process ... you can be one of those 
men! Each lesson contains the most 
recent material available . . . not 
material that is five or ten years 
old. Now you can help solve the 
challenging problems that newly 
discovered metals and newly devel- 
oped alloys will bring to the metal 
industry’s welders, just by using 
your spare hours at home. 


HIGH TEMPERATURE METALS 


One of the most timely home study 
courses available anywhere, High 
Temperature Metals, authoritatively 
covers a broad, vitally essential area. 
Jet engines, modern automobiles, 
the electricity you use, the high 
quality gasoline ... all these are 
made possible by high temperature 
metals, and the surface of tomor- 
row’s uses is yet to be scratched. 
Here is a field where the expert you 
can become knows no limits. 


TITANIUM 


You can grasp success from the - 
cumstances that spell success . . 


new metal... an important 
. and an industry hungry for 
knowledge of its processing and 


ENGINEERING INSTITUTE 


application. Only a fraction know 
titanium as you can know titanium 
. . « just by taking advantage of 
your own free hours at home. ‘ 
The course summarizes the metal- 
lurgy and technology of titanium 

. . where titanium is today, and 
the direction in which it is headed. 


ELECTROPLATING AND METAL 
FINISHING 


Here is a course that will give you 
a thorough knowledge of metal fin- 
ishing . . . it starts from scratch to 
teach and review the fundamentals 
and then covers the more detailed 
material that you must know to get 
on top, and remain on top, in this 
exciting and vital industry. With 
just a few spare hours you can pre- 
pare yourself for promotion and 
obtain the knowledge that will in- 
crease your earning power. 


HEAT TREATMENT OF STEEL 


So that you may bridge the gap be- 
tween your present ability and 
modern expertness in heat treat- 
ment, MEI offers the home stud 
course, Heat Treatment of Stee 
It’s the last word on present-day 
methods and techniques ... just 
what alert heat treaters are looking 
for. Learn the details that must be 
understood in order to turn out work 
having desired hardness free from 
cracks, distortion, and other defects. 


STEEL FOUNDRY PRACTICE 


Steel castings are big business and 
getting bigger. New demands and 
new processes are a daily occur- 
rence. More than ever foundries 
need men with up-to-the-minute in- 
formation in every phase of cast- 
ing technol Here is an oppor- 
tunity for ambitious man-who- 
knows to know more. Grow with 
your industry by taking this unique 
course that fits any schedule and 
concentrates solely on your business 
—“Steel Foundry Practice.” 


METALS ENGINEERING INSTITUTE 


A Division of American Society for Metals 


7301 EUCLID AVENUE 


CLEVELAND 3, OHIO 
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MEI'S 
DIRECTOR 
SPEAKS 


To Men Who Want 
To Get AHEAD 


In this “satellite age” .. . this age of specialization .. . this 
age when the advertisements always read “ rained Help Wanted,” 
do you find your progress hampered by lack of knowledge or out- 
dated knowledge’? Are college classes too far away from home 
. . . too crowded for personal attention .. . their subject matter 
too general for your very specific needs? 


METALS ENGINEERING INSTITUTE has been established 
for YOU ... to help YOU gain the knowledge you want and need 
to get ahead—in the comfort of your ewn home—with the aid of 
your personal “instructor-by-mail”—-AND with a course pin- 
pointed solely to YOUR needs. 


MEI furnishes all the materials—no extra trips to the library 
or bookstore—a sturdy, handsome binder to hold notes and les- 
sons, postage paid envelopes, the invaluable Metals Handbook 
published by the American Society for Metals, and fifteen com- 
plete, fully-detailed, easy-to-understand lessons . . . written ex- 
clusively for MEI by industry experts. The lessons are supple- 
mented by review questions which will be carefully corrected and 
promptly returned to you—along with helpful comments. Your 
special questions will also be answered quickly and completely. 


When you have finished the course, a hand-engrossed Certificate 
of the Metals Engineering Institute is yours to display in your 
den or office and to remind your employer that you are a man who 
has obtained specialized knowledge that will be useful to him and, 
therefore, worth advancement to you. If you desire, regular prog- 
ress reports will be sent to your employer as you study. 


The hours you study are those you choose to use—spare time 
that can put you years ahead in your chosen field, the booming 
metal industry. The place you study is also yours to choose—your 
office, your den, your back yard on a sunny afternoon. 


Take a moment NOW to insure your future. Simply check the 
courses below in which you are interested and mail the coupon to 
MEI today. Complete informestion will be sent to you at once. 
Take advantage of MEI’s complete, up-to-date package of special- 
ized knowledge written specifically for YOU. If you are interested 
in a course not yet released, send the coupon anyway. Then 
you will be assured of receiving detailed information the instant 
TOUR course is available. 


Dr. Anton deSales Brasunas was appointed 

Engineering Institate after a long search for just the right man whe, by 
education and experience, would most ideally qualify for this important 
+ Dr. Brasunas came te MEI from the University of Tennessee where 

was Associate Professor of Metallergical Engineering. Prier to that 
time, he was associated with the Oak Ridge National Laboratery and with 
Battelle Memorial Institute. He is a graduate 
his MSc. degree from Obie State University, his Sc.) 
chusetts Institute of Technology. 


MEMO 
TO 


Training 
Directors 
and 


MEI Study Courses are ideally adapted for in-plant, 
on-the-job, or after-hours training. Cleveland Pneumatic 
Tool, Wallingford Steel, General Electric, Tube Turns, 
Sheffield Steel—all these and others—are making excellent 
use of MEI courses. 

These Courses help your Sales Executives gain greater 
appreciation of customers’ metals problems . . . help Produc- 
tion Men improve and advance in their work . . . Engineers 
can specialize or take refresher courses that will update 
their knowledge . . . Management in the midst of metals 
problems may benefit from sitting in on these courses. 

MEI offers Training Directors and Employers a complete 
package, easily presented and having all the appeal and 
attractive prestige, all the nationally-recognized authority 
of the American Society for Metals. You may ask assistance 
securing or study can be presented 

y your own metals expert, with full coo tion from 
MEI’s Headquarters Staff 

You can encourage employee education and training with 
the handy Bulletin Board Poster pictured above—now avail- 
able for office, plant, or laboratory display. Poster Pockets 
—— course information folders and postage-paid inquiry 
cards. 

Help your employees help themselves to knowledge. Mail 
the coupon below for this colorful poster for display at your 


company. Or write to us about a group course at your 
company. 


i 

' Metals Engineering Institute 

7301 Euclid Avense, Cleveland 3, Ohio 

| We can dispicy these Bulletin Board Posters. Send me the 
‘sember indicated below. No charge, of course. 

| Indicate the Number of Posters Needed for Display. 


CHECK AND MAIL TODAY ......NO OBLIGATION) wow | 
Metals Engineering This Coupon May Mean Success— tiga 
= ~~ ~ A Castings 
A Year From Today | = 

Cleveland 3, Ohio .. Inepection of ‘Metals 

There is no obligation on my port in the return of this coupon. ~ Steet Foundry Practice pee yy RS 
Give me promptly the Cold Forming 
details on the courses ! 
hove checked at the Nome ...... SCO ese eet Welding and 

3 courses Basie Openhearth 
1 heve also checked WAL and Stet) 
in the 

thet may appeal te me of Ferrecs| ( melding and Casting 
pleted them. (All in this line if you wish) Blast Furnace Operations! — Practice . 
JANUARY 1958 219 


‘Ne 


MAY-FRAN CHIP TOTES 


from almost every type and 
size of machine tool 


Here is a machine tool accessory 
that will cut production costs, and 
permit longer “run” times for your 
automatic machines. The MAY- 
FRAN CHIP-TOTE continuously 
removes the chips, turnings and i 
borings from machines. The con- £ 
veyor can be synchronized with 
the metal removing 

capacity of the —<— 
machine. Scrap 

is channeled onto the 
CHIP-TOTE belt, carried clear 
of the machine for discharge into 
tote box or carry-off conveyor For complete facts, 
system. There is a CHIP-TOTE write today and ask 
for every machine tool. tor MF-640. 


Meet all your high temperature 
heating needs with a 

Fast, Versatile 

HARROP Electric Furnace 


NMR-20 Stondcord Horrop Furnace with Instrumentation ond Contro! Unit 


In testing, research or small-scale produc- 
tion, Harrop “standard” and “special” furnaces 
provide increased operating efficiency . . . more 
accurate temperature control. Standard 
NMR-20 model (above) has 20” x 20” x 24” 
setting space; ternperature range to 2800° F.; 
silicon carbide resistor heating elements; blow- 
er for accelerating the cooling cycle. 


Instrumentation on standard model includes 
program controller, 6 tap switches and selector 
switch for instrument or manual control, or 
blower cooling. Instrumentation may be varied 
to meet your need. 


Other standard Harrop models of similar de- 
sign cover range of setting spaces from 
12” x 12” x 17” to 36” x 36” x 40” 


SPECIAL FURNACE APPLI- 
CATIONS demanding an un- 
usual shape or size of firing 
chamber, variation in door 
opening, temperature range or 
other specific requirement will 
be designed and built by 
Harrop. Depend on Harrop’s 
years of experience and engi- 
neering knowledge to solve 
your problem with a soundly 
designed, neatly built and eco- 
nomical furnace designed and 
equipped to your special 
requirements. 

For non-obligating recom- 
NMR-T7 (7” x 7” x 9” mendation, send information on 
setting space) and materials, temperature range, 
NMR-10 (10” x 10” x 11” 


heat control and firing objec- 
setting space) built in 
this compact design with tives to: Dr. Robert A. Schoen- 
optional instrumentation. laub, Technical Advisor. 


MAy-FRAN 


ENGINEERING, INC. 


1704 Clorkstone Rd., Cleveland 12, Ohio 


=> HARROP ELECTRIC FURNACE DIVISION OF 
° 
=, Conawle Suwiee Co. 


Dept. M, 3470 E. Fifth Ave., Columbus, Ohio 
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PROVIDE AUTOMATIC AND 

ry > = 

a5 CONTINUOUS SCRAP REMOVAL 


GALMACO 
HI-TEMP 


GASMACO Hi-Temp Barrel F*urnace 


Gives Hi-Speed Heating 


This forge shop turned up the heat and cut down scale on a slug heating operation by 
installation of the Pusher-Type Furnace pictured. The furnace not only produced — but 
its unique design overcame high maintenance related to furnaces of this type. This fur- 
nace is ideal for any operation where short billets or slugs can be pushed end to end. 


Hi-Speed Heating -2 Min/Inch Automation 
Extremely rapid heating minimizes scale. Automatic feed and discharge mech- 
Typical Maserial: alma anism delivers hot billets to press at 
Operation: aircraft steel timed intervals. 
Production Rate: 8000 Ibs. /hr. Manpower minimized — plus auto- 
Heating Time: 8 minutes matic control of heating time. 


Furnace Temperature: 2650° F. 


omg Barrel I.ife 


Application of radiant burners — Preven Domignu 
thereby avoiding flame impingement Extended operation under hi-produc- 
on refractory—coupled with tion conditions adds this furnace to 
improved lining design — provides GASMACO’s list of proven advanced 
excellent life. equipment. 


THE GAS MACHINERY COMPANY, 16106 Waterloo Road, 
Cleveland 10, Ohio. In Canada: The Gas Machinery Co. (Canada) 
Ltd., Hamilton, Ontario. 


GAS PLANT EQUIPMENT 
INDUSTRIAL FURNACES 
PROCESS EQUIPMENT 
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Automatic 
powder 
metal 


press 


OUTSTANDING 
FEATURES: 

fill 

* Ejection power 100 tons 

© Safety device against overload 

e All movements fully synchronized 
e@ Fully mechanical with hydraulic pressure indicator 
© Motorized precision adjustment for top cross head 


© Centrally located controls with micrometer adjustment for 
floating die action; independent fill adjustment for tools 
with several fill levels; independent timing adjustment 


Height: 11.8 feet 
(Fully Extended) 


for compression from top and bottom; ejection adjustment. 
This is only one of a complete line of powder metal presses. 


Top engineering and maintenance services. 


For demonstration contact: 


DORST DIVISION ARNHOLD CERAMICS, INC. 
Sales and Engineering Organization for U. S. and Canada 
1 East 57th Street, New York 22, N. Y. 
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SHEAR BLADES 


Forty years of experience 
plus the HILL ACME 
guarantee of material 
and workmanship are 
your assurance of com- 
plete reliability and 
“know how” in produc- 
ing CLEVELAND Alloy 
Grade billet and struc- 
tural shear blades for 


shearing hot and cold 
metals. 

We are the only manufac- 
turers of both shears and 
shear blades for this ap- 
plication. The advantages 
of using CLEVELAND 
blades, produced by a 
shear manufacturer, are 
obvious. 


THE HILL ACME COMPANY 


CLEVELAND KNIFE DIVISION 
1203 West 65th Street * Cleveland 2, Ohio 


anotHer PANNI/ER master MARKER! 


MARKING 


> 
THE PANNIER © CORPORATION 


213 Sandusky Street © Pittsburgh 12, Pa. 


| PANNIER’S STEEL 
bi: LETTERS * FIGURES 
© Longer lasting, less 
Pannier Tested Steel Stamps mushrooming 
provide you with clear, clean | © Better impressions— 
markings, maximum safety, Clear, clean 
longer life and highest quality. © Letters, figures, or 
symbols 
Write for data. Wide © In sets, assorted, or 
variety of sizes available. singly 


DEVICES 


Offices: Los Angeles * Chicago © Cleveland © Philadelphia © Birminghom 
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DA-100_ 
A 


PERECO 


Carbon Resistor Type 


VERTICAL TUBE FURNACE DESTRUCTIVE 
MICRO-HARDNESS 
“TESTER 


METALURGLAL 


This instrument determines 
hardness of precision-ground or 
lopped ports, fine wires, very thin sheet stock, cutting tool 
edges, ball becring components os well as the more com- 
monly tested ports. 

Non-destructive because the indenting load ranges only 
from 25 to 1000 groms and the disturbance of the surfoce 
material is less than .000010". The spot to be indented con 
be located within .0002". 


This Vertical Pereco Carbon-Resistor Tube Furnace (also avail- As o metallurgical microscope, magnifications of 200X and 
able in horizontal design) was especially developed for the 400X ore provided, with the option of using a comera for 
ultra-high—3500°-5000°F—temperature needs in both metal- photomicrographs. 

lurgical and ceramic investigations. Work load is raised or Write ata Sheet EFFI ORPORA 
lowered hydraulically and rate of vibrctionless movement ead D to THE Sit apc TION 
compatible with work needs, can be infinitely controlled through Dayton 1, Ohio, U.S.A., Dept. 39. 


travel range. Many other important features! Ask for details 


today on this and other Pereco Furnaces. SHEFFIELD sti 
PERENY EQUIPMENT CoO. Bendis 


Dept. Q. 883 Chambers Rd. Columbus 12. Ohio 


Gitajpbell Abrasive Cutting Know-How 


Know-How is just os vital to top performance in 
Abrasive Cutting Machines abrasive cutting as in any other mochine tool operation — 


Metallurgical Specimens Can Be Examined 


Without Finish Grinding When Cut on this CAMPBELL +2 ‘Sa 


= 


Coolant Level 


This smooth-cut section of a case- 
hardened “Rockwell” hardness tester 
anvil was etched, without finish grind, 


: A Versatile and Useful Too! for metallurgists, 
os this CAMPBELL #2 Hudorkut abrasive cutting 
Totally Submerged in Coolant, the machine cuts many materials (ferrous, non- 

Wilson “Rockwell” anvil is shown here ferrous, ceramic) including most high-tem- 

as the abrasive wheel (edge marked) perature metals in 6 to 10 seconds per square 

finishes the cut. Grain structure and inch...provides smooth-finish cuts that are 

hardness of the material have not been ready for immediate metallographic examina- 

disturbed, and the smooth-cut surface tion, frequently without further preparation ! 

was etched, as shown in the picture at For Additional Information, write for your 

: left, without thedelay of finish grinding. copy of Bulletin DH-460-B. It gives com- 

MM |" Specimens of Any Size up to 4" diam- plete data on 15 CAMPBELL Machine Models 

eter are securely held by the CAMPBELL with capacities up to 14” rounds, acco 

Cracks due to shaft failure are readily  Hudorkut universal work holder, assur- 12” x 12” billets, plate up to 6° 


apparent in this hardened steel gear and img accuracy and fine finish. thick and 20 feet long. 
CAMPBELL MACHINE DIVISION American Chain & Cable Company, inc. 


CAMPBELL Hudorkut. 932C ticut Ave., Brid 
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An EF multiple tube type furnoce bright 
onneciling stoiniess stee! wire, continvovsly. 
One of on instoliction of five stainless steel 
furnoces we built in o prominent steel plont. 


ny 
gi 


Stoiniess steel strip in voriovs width is 
bright led i ly in this EF gos 
fired speciol sphere Het equipped 
with on EF gos fired io di ator. 


Steel Tubing vorious diometers 
ond lengths up to 24 feet is bright onnecled 
continvously in this EF gos fired furnoce 


+3 =. = 


Steiniess Stee! Strip. Wide, norrow ond in 
vorious types, is uniformly bright onnecied, 
continvously. in EF furnoces — any tonnoge. 


Stainless Steel Wire is bright onnecled in 
this ond other EF continuous ond batch type 
gos fired and electric furnoces we bu id. 


Stainless Steel Stampings, flatware, drawn and Another 
other products; large, small and in various 
shapes are bright annealed in EF furnaces. other grodes requiring lower temperctures. 


Tubing, Strip, Wire, Stampings 


and Other Stainless Steel Products 


Stainless steel strip, wire, heavy and fine tubing, stampings, 
flatware, cooking ware, drawn and other stainless steel 
products, in many shapes and forms, are being bright anneal- 
ed, uniformly, economically, continuously and with laboratory 
precision in EF furnaces of various sizes and types we have 
built. 

Extensive experience with stainless steel problems, backed by 
over 40 years of practical furnace building experience and 
thousands of successful fuel fired and electric installations, 
enable EF engineers to design and build the best size and type 
of equipment needed for handling any product or production, 
or for any heat processing requirement. 


Submit your production furnece problems 
to experienced EF engineers — if poys. 


@ THE ELECTRIC FURNACE CO. 


- 


Cenedien A jates @ Canefco Limited @ Terente 1, Canede 


type we bwild for bright onnecling 
stoiniess strip. This EF furnoce also handles 


44.0 


Machine shown above—6é spindie New Britain Automatic Bar Machine. 


ARISTOLOY LEADED BOOSTED PRODUCTION 44% 


JUST OFF THE PRESS 
New Leaded Steel Catalog 
Write for your copy today. 


Lubricating effect permitted faster feeds and speeds 


A simple switch from 52100 to 52100 
leaded by Universal Engineering 
Company for this bushing permitted 
spindle speeds to be increased from 
234 to 351 R.P.M. Machine speed 
was upped from 65 to 90 S.F_M. and 
feed from .004 to .006 I.P.R. As a 
result, production of bushings 
jumped from 89 to 130 pieces per 
hour. On another bushing, the same 
lead-treated material increased pro- 
duction from 87 to 124. 


In hundreds of like cases, Aristo- 
loy Leaded, the steel with “built-in” 
lubrication, has helped cut machin- 
ing time, increased tool life and 
yielded better finished parts. 

Today, Copperweld offers a com- 
plete line of leaded analyses 
and experienced field metallurgists 
who will be glad to work with you 
to determine the best Aristoloy 
Leaded for cutting your machining 
costs. 


COPPERWELD STEEL COMPANY Steel Division 
4013 Mahoning Avenue «+ WARREN, OHIO 


EXPORT: Copperweid Stee! International Co., 225 Broadway, New York 7, N.Y. 
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